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m m * 

[ooo] 7 8 -*77</|,;RtfH*77^|,fcLTft**, ASI^fMffll^ 

««IB*IS#T«*»4 . 7 c B/DVD-RAM ( ^T, DVD- ilpM) £Pj8§| Ufco 
2fta»J&R^3ft»*}*ODVD-RAMBBECffia-'K*tlT^*. 
[000] DVD-RAMT-Hffl^*tl"^^*iB@Ji ©M^W — ffl l*,o e -5i-^-T e ( 

^258474 1 ^*8* SR) *»Jfcfiffi< D «S#*^*l"?**« 

[00O] 4. 7GBtl^^^«<')«tfilB^^# : £lim-r*t«)lza:,i)lB®M<7)^jp=£ai< 

Kti =£^^u»t > -r<'r ; 5tz tt ^ t ^ ©M* martin*, *fc,ia*jifl> 
Hoi - kiz# g c - Sb-T e «* < a m s 0 ^ # ia**** # * ° ° - ^ 
- Sb_ T e^ n % 4 cm o t. 

[ 00O ] g e — Si— Sb-T^a: , c e T e - Sb T e ©=*»XCs nT e *JSlQ Ut** #4 T" 
o snTefct, *ffltG>JB«B"C*-3T*., tZTtt ffiT**«fc 5 & , # ?& CSS Stttttt 
tv»»T**. s nTe ».T e < Q »T*^ 1^8 ftfltj&*G cT e t^U'S&M 
«jgT-a9%Ct^6,G eT e C)-g|5£g&T*cfc*lZG cT e lZ^iP*tl%Ctt^*o L 
fctf oT.c o-Si-9>-ToB:,<»»JiILgB«U:Ji*ffi»it*±i;*^t*<» 
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3#a»j&<D«#B,3iiit2ftasjft**s?*. -?t3.t>*5*3mmm&o)M<* 

Ctt, IB^ilg *-36 fcT*CLV£3S<DeA\ Eite& £ LTIBH ^T^m 
(ttT, Z.(DiH#^"^^CAV (constant angular Velocity) tfeP?'?) fc$2> 0 C©C 
AV*^*»ffl^»#-^ % HSl2cm<D-y-l'Xa)DVD-RAMlZ33^^ &#©» 

[0007] j£*p©, 7*— 977^r;tffitta>IK4t:t:d3^7 c — ^AkSom^K^^ti. * 

So C*lS©»#*%*T*fc, DVD-RAM©* S&fcffij*-'*, IPS, Ji^KiSTIB 
S/r RTIII«;DVD-iJL|ftM©BBf6a:TRrAT**, =B=#&lZG:, 164&ttttJ&0>DV 

D-iifM*BB»f*iitj5r#«>stiT^*. i6^»t(*» fe-r7©^— sensa* 

flfctfiKlll OO0lHl/«-T**te©«#«^«(Zfelt»«3SfilCffiaT*. IBIS 

TOT,itfHt£fc«S«Te**©T**;:fc«i "3"%. 

[0008] ^xetiT^^xtta^Rtt c*a ^"r«.i6^5t izb, mm. 

IBGe-Sn-Sb-Te**t*4Ca3l,\T» SnTeWfcMtf'PUfc***** *tt*Ge- 
Bi-TeX»»fc»*n*GeTetBi a Te 8 *»*Ufc#»(«jltf, S*g#rFJfl25 
74325 ^ on* 0 **** tUTffl ^V&CttfSStStlT^V&o 

[ooop] fl«fta«)i«eiM« c8t»TB. # im (ct) tea«(a4) t©^© 
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ft*. &mm#m »a m< D mm «is < u ms * a vm^ EMtmm. 

if -jt, M tZffl^6ft*ig|j$M(D|5ffl^j£t^^^'(i^14lz||-r*Mtt^L; , < : > 

[ 001 o] St £2^ 31 &*0"3te5t <7>Jg#: T-Uffl ftT^v&Ge-Sn - Sb -T e **t*4 

-?-<7)*§-cq , SnTe#"GeTe : £B& "3" GeroJiJS/rfiTT*. 
.IBM 0)^t^'J^<ft^i^ n D p^ffiTt%n^iI> fe^tfJSffl** 
SMtf T/r -sT* p^M*! <D^^1±^m«T-€^ ^ft -3M ± U'to Ge- 
Bi-Tem^^l*. 16^MlC+^^J^T-€*t"l-t0^pp^ n )lg«W"r?>*\ 16^31 

TEi Ufcfl* (BP 5, 16fS» CTI^ Ufc#S«ffi) o£j£1***.««Tefe''-fe 
ZCDcfe^lZ, Ge-Sn-Sb-T e ^W^S.t>*Ge-Bi-Tem*?|-^ 

c ooi i] *9tm#* mmte*<nmm*M)k? ±$*m&< a mm 

C0012] *%«0iff«gEM#t*, wiattffl«* K *£i^#*iBM**tJ»«fiBM<* 

T-£^T, a^lS^JftfGe, Bi, T e S. £>*7ciilM*£- TlB(D^(l): 
GeBiT e M (1) 

a b cl 1 00-a-b-d 
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25=a = 6 ao<bHi8, 35HdH5 5, 82H a + b+d<l OO^itf) 
T^£ft*Ge-Bi-Te-Mm#^£#t;Cfc£^&fcLTt,V5o 
[0013] ^^% J t«:^(l)^, Ge J J^^, Bi J J)§i^ Te^fRtf M J JS-7- 

OCP/o) fcUTa*ftfcH^5$T-£%Ct£^LTtv& 0 ttTff) 

[ooi4] *&w<DmmBmmtett.. &z&m?%zt<z*.^T. ^^ttitwi?;^- 

[0015] *9&rca>flt$KIB&&ttt*. ^0lBaJf # . Go.Bifc^tfToCbnxT, AhGaS. 

£4**4 » ^ T-m * C t £4# « t f * . Al . Ga S. tfln# SiM * tl* <j> & < fc*. - -3 
tf>7uH fcilBBrjeoSJ^T?* tjCt U, Ge-Bi-Te^ *t** SS^SI £S 

[0016] ±lajt(l)T-^*tl«.Ge-Bi-Te-Mm#^tC33^^ #7G*l*» £(Dcfc 5 fc<fc 

suKc^mufcMojfi^sn^cBRu *>*z.£»m u<, sin 

lCfc^\T s GettTettt, iZGeTetLT^S U Bi(*T e ttfe tIBi Te 

2 3 

[0017] *56W<D1t«lE*JK#Ciasi,\T, E«JB t**tl*Go-Bi-Te-MX*J»tt» 
TIB <D it (3) : 

(GeT e ) [ (M Te ) (Bi Te ) ] (mol%) (3) 

'x 2 3 Y 2 3 1-y 100-x 
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8 0=x<l 0a o < y H 0. 9 5itt) 

T-^SftS^T-fcoTJ^N. 5$ (3) tt. Ge-Bi-Te-M^t^3|S^^ v GeTe^ M T e 

3 as <fc o*Bi 2 Te 3 a> % x-£* ic. 3 r> o) < m <&# * m>w 

ZZT'. fnol% J ttt, SCO) ar»#* D -&«B<D«a*aJ)l(lO(%)tLT«t)*tl& 
ife§^^T"^^t^L.T^o J^T^jSCfc^Tfc fnol% J (7)^/^1*. IHtO*! h 

[0018] SCO) C^t^^xfe^^ytt.iH^S^lZffl^U-^^ro^ft^CJ^U'T.ja 

*tfS£"3"*8E#(«a.tf, DVD-RAM) (DfEitJf tZ^ gift* # 3ft fcfc, xfccfctfy 
, 8 0=x^gl> H oy — 0. 5Sr?«fci-r.i:*S^*UV % aSS^395 ~4l5nmT-35 
% U— 7 3t ^"Ct** (01 * tf, Blu -ray Di sc ) <OBmm 

Il#3m*#3ftt*,xa5<fc0 r y^ 85^x^98, fi-3>y = 0. 8^^^ 

o 

[0019] *f6Wfl>E«iK#C«^T,HBaJlH:*SCSn*#*»SC(2) : 
GeSnBiT e M (2) 

a r b d 1 00-a-b-d-f 

f&,25=a = 6 a°<b = 18, 35HdH55 s o<fHi5^ 82 H a +b+d<l 0Q 82 
< a +b+d+f<i OOSftfT) 

T-^*+i ; 5Ge-Sn-Bi-Te-Mm#^ : £#tife<0T-3?r>T<fe^o SC(2) £$5^ 
Snl*T e ti:fclZ x SnTetLT#ft LTtN^^xStl^o SnTett, SIS<Djg^lCT 

. asanas #mjsit c*^. M izT«sffiT****iJizisffltt«)3StvtersT« 

*>o -jT, Zltl«inx.*CtlCJ; k J,Ge-Bi-Te-M^#^^a-t:IBaM(D^ 

[002 0] ±fEGe-Sn-Bi-Te-MmTOG:, TIB(75SC(4): 

[(SnTe) (GeT e ) ] [ (M T e ) (Bi T e ) ] (mol%) (4) 

7 t. ' 1-z x 2 3 y 2 3 1— y 100— x 
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(5t «t» % M BA1 , Ga a tfln * Si! « * ft* <J> < fc* - O W 7C X *^ U x % tfz (* 
, 8 0=x<l 0ao< y = 0. 9,0<z= 0. 3^itt) 

T-^*tl**-^X-39oT«fc^o SC(4) B, Ge-Sn-Bi-Te-Mm#^X?\GeT e > S 
nTe, M T e ,*3 cfc O'Bi Te „ Ifcl T" ^ £ , 4 ^) <7> < D -& m <0» £ U^*J ^ * 

2 3 2 3 

£ft*o #Jx.#\ mmtf 65 0-67 QimT-39%U-+f3t«ffl V,\Ttt$B«IEiia3<fctfS 
^T*^#;(#lJxB,DVD-|JL|ftM)O3iB0MlZ^-*tl%#^»,xXr, 8 0H x Hgl 
*Wt-*-^*S«F*UV % aft* 395 ~415nmT** U— +f 3fe*ffl 1,\T1JI**IB« 
II £ Blu -ray Di sc ) 0>IB»Jf C^ft*#3|sf B, x#, 8 5 =x 

<7>tt $BJ1 if ±IB (1) T'^ftSGe -Bi-Te-Mm#^ £^ fcfc <75 1 UT^1£ 
-^Cfctf T-£* 0 Ge-Bi-Te-M^#^*#tjf3^JlB, Ge-Bi-Te-M^ 
jmiCSntf^iP^ftt, -hlB5t(2) T-^^tl^Ge-Sn-Bi-Te-M^**^^ 
tjfc(DT-&^Tcfc^° ^<0««E««*l*»Ge-Bi-Te-MJR»3H*fcl*Ge-S 
n-Bi-T e -MX*m**t}IB*li C*oT> KilT'lf fBfcSEST'SfcfcO fcfe »J, 

[0C23] *ft9!a>1lt4IIBfttt*l*, Ji^RttttCl*, ft«L Hl0)S§m#Jl> ffffBGe-Bi 
-Te-M**t»*fcl*Ge-Sn-Bi-Te-M»*t»«*t)E«M, «2<D9|«# 

fl>±C»/fc*ftT^**# fc LTifttt*ft*. ^*M»UT1»a*SB« 

,IB^B^*UT, »2<D»|*#JICl|jS-r*. £<D**C»*g!||ll»Ca3l,\TI* 
JlTJS^flC*fttC!>#s, IC !tl J ^2 J SB3 J ■■•tl9;T*. 
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[0024] z<nm mBmm&&. mmm&<r>mfrs. &g#65 o~67 oimx-a?«»u 

OnmJ3l±18 Qun«TT*^ .&^)B!rfEtil2<D^m#Jl2<Dl8tJ?l*2 QimJSt±6 Qi 
[0025] *%^l*.*5|HJJ<D«*RiBIIiJK{*tt, StiL SKI, m2(Dmn&m. BtrlBGe- 

&Stf395 -415nmT'^*U-+f3fe*tl*'KS^65 0-67 OimT"&% U~ V3fe* 

MfB^lCDSim#Ji<DM)?l*10nmJ^±100nmJ^TT-3D k ^ B.OBtrlB^20^m 

[0026] *S6Wtt*fc»*»*©**E«***«tt"*"**fcfcUT. ±3£UtGe-Bi- 
To-M3R#»»t5lBM*,7.yX«y*y>^ftT«jaT*X8«*t}«Jt^ft* 

Ge % Bi> T e » Ma^^Sn^ fc*— f y^t^tll** £Ge-Sn-Bi-Te-M 
* *# tJE» ■ "MS *. 

[0027] *5fe^»*t,3jc»i!S<Z>fll«iB«*fr(Z««*IB«B^"r*SIBfcUT,IBa« 

liisntcas^i*^**** ioooo re/»T@ws to *7.t:> Kiu^— 

~67 0nmT*£%U--y3te^"^*fc<&T*£oT«fc<s # 395 -415nmT' 
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[0C28] *&W<Dft *IBii&{* , #JjL#DVD-|J^M^C7Mt$g(Df3a£, 16fS 

% # 66 & c &. ^ n < m oja ^ a s is ffl # 6 m *r * n % m m iz x n m t * m 

[0029] [B1]*»<»<D1S aE«I#©-' M«*TSU»BJrliH 

[ H2]*» <nm mt&m. m& (»* s csi cdgii tsb # mm m 
[ H3]^56 m om m <r> * s icsy cdgi £^ "Tsp # mm m 

m a cd — m «^ f «t as m 

[003 0] 5Q 10Q 2 0Q 3 0Q 4 00 W$8fE&Jg# 
35, 1 a, 203, 315, 401 
1 02,2 02,3 02 SlCOgimfltS 
1 05,2 05,3 05 Jg2(D^m#Jf 
3 07 lft3<D^m#Jf 
3 09 H4c7)Mm#)i 
313 Jft5C7mm#:Jl 

1 03, 203, 3 03 mi<D&mm 
1 05, 205, 31 o m2<D&mm 
312 m3<D%.mm 
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3W mi<D&mm 

311 Jg20fB&Ji 

107 x®.wmiEm 

1 08, 2 07 &.mm 
3 05 mi<D%.mm 
314 mioRmm 
i09 mmm 
no 

3 08 *mm 

2 a, 3 01 til\—M 
317 JglOfltffiJI 

316 mwmnm 

111, 2CP, 318 U— 

4 02 TS&m® 

40* -tasmn 

4 05 A"JU7J££$B 
4 05 ft£ta!£S 
4 07, 4 08 7^j^ 

4 09 ppinsu 

41 0 flJ^gP 

411 «^i$#e&&/i£&aiugE^ 

52, 111, 209, 318 \s—*f% 

32 mm. □ 

3 3 XA' y^T^A Q 

34 m®L*)\,$-{mm 

36 ^^'JVfJi-y^iM) 

37 -TyKM 
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38 MM 

39 27Xy$2 

51 7>tfy ftU^-S 

53 «r 

54 

55 M^U>X 

[oo3 i] HT^X«A)S>oiSlt. eMW?*o UT<Dnm<nBm 

[0032] (SUfia>Jg»i) 

[oo33] mi iz^-rm^iB^^^i ocx*, s«i oiw-^wa® niomnftmi 02 
*rJB/£*ft, Hti<&i§«#Jii 02 wa® izHiro^Mi (B<r«**ti, hi<d# 
iii cB(Da®ciBSMi a/rJBj**ti»iB«jii W(oa®izii205#ffi)ii 05 
ffBf&tft. m2<Dwmmi osomm^mKommwrni ostfB&zft. mom 

mWMl 06CDM iZ^MIilEJSl OltfBf&tti. #"RiR*itIEJg 1 07£>a®CM 
[0034] ^<D««roif «fB»«#tt»ftS660nmMitt<0*fe«©U-1f*T1««*IB» 

o 

[oo35] ^fBW©1t*IB««#tt,E»JI*4*3£ro#»«*tJ»fc"r»ja(Z4*a*W"r 

[0036] IBftJf 1 RTifiWfflSE^^UGe, Bi,T e S^7C^M^*, TIB<D^( 

3): 
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(GeT e ) C(MTe ) (Bi T e ) ] (mol%) (3) 

J jl 2 3 y 2 3 1-y 100-x 

8 0=x<l Oa o < y = 0. 9«»fc"^) 

^**tl^l&^WW*4Srgrtrifc«S#*bV\ GeTet, M Te Bi Te t«*t)Z. 

2 3 2 3 

[0CP7] GeT e B, **fe3fe3*»£<t**l"*"**r*lT» ZtlZS Qnol%»±*tJIltC*y, 

-ike) fc#M4l ca3W-%«*JBSr*(na-ik a )©*» A n ,RoPAk««t. 

T » n c B . » Sffl T TO JB *f * » kc (* » IS a*B T ©a JtIR » . n a i* » * a«*i T <OJS 

#f^k a B, lEaHffiTaHRSffft* Anm c -na, Ak-k c -kaT-a?% 0 nc> k c 

<D1f fg|S^}g# lZ*Sl,\Tt*. IBM lZ##a^b<D*^GeT e £^<^ 
fclZ«fc*J, DVD-RAM ©IB® (Zffl t>Stl*iB«»ft660nm© \y~ V &£>*Blu 
-r a y Di sc ©sB® Cffl v,\Sft*, ^'l^ST'^ Q5nm©U-+f #T*fif 

ts*S ffl-ffc3*JS*fiT U «^3SUE«ttlli«.ffiTf *t» » *©80-&Bl OQn 
o,%*J«7?**Ct*» U #*l/<B9 8mol%J3l"FT**. 
[0038] «Atf,MjSrinT?,x = 89,y= a 1T**»*©«-»»IPS, (GeT e ) C (In T e 
) (BiT e ) 3 (mol%)T«*tl*ia*«>WI*B,4 Q5nmfl>*ftCi3t^»nc 

0.1 2 3 0 9 11 

-1. 8,na-3 . (Kk c = 3. 3,k a = 2. 4"?*«, Anz-1.2, AkzQ * 
fc,M#'InTa&»^x = 96,y= 0. lT**$MlG)*f*k BP 5» (GeT e ) [(InT e ) 

' 96 2 3 0 

(BiT e ) ] (mol%)Ta**l*firt©W*»B,405nm©ttftCfcl,\T*nc = l 

1 2 W 3 0 9 4 

. g,na-3 . l>k C -3 . 6,k a -2 . 3f*'J, Anz-1.2, Akzl. 3T'$5, C^lZ 
^■T«fc 5 lC,x©fil#^€^BtMnS,GeTe©i>J'^« r ^^Bt"> AkB*«<fc^ 

[0039] BiT e »,»iiottffl<bmjt*a»ttTc*y, saca^T«saif»*#?itc 

2 3 
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■ffiltOSt ^»^**o GeT e -Bi Te m GeT e -Sb T e JR H«,ftM» 

2 3 ^ o 

0)< a '&®tr&& U ffi»Ii*^i;«;^SS* <cx &*D*T«*c Sb T e nt 

2 3 

oea<bSKtf**I15 aCT*&%Cfcfctfc$&UTfc,GeT e -BiTe 3fc».GeT e -Sb 

2 3 

T e I^^ISpp^l/ft^^T-Ssa^*' 

2 3 

[OMQI MT e tt* AlT e . GaT e . fccfctflnTe (D^^<tfcl'DT'i&*^fcff»SU 

2 3 2 3 2 3 2 3 

t\o M^Te 3 « , Bi 2 Te g tflB IS XT 1^ LT e <n ^ T*&^» It^fei^^o 1* , GeTe- 

Bi Te % iZ^iD* tlT, X ©ft ffifcflfi «B<T%t8l^ %H "T*. M T e ttBi Te 

2 3 2 3 2 3 

t« » # 1^ UT ft* t » , M T e Lfc** «. » , GeT e - Bi Te « « » (Z » 

2 3 2 3 

*BiTe <D-m*m&l>fc&m£fr*iM*o Lfc/r-DT,MT e ,«GeT e -Bi Te 

2 3 2 3 2 3 

***** C^flQ "T* it *J3E LIE* c«t**l #gfi u"*1±* £tfe<|g fia-ffc 

SI £iS «>* iltxr T-€* 0 * t, M T^BGeTeWlS *SE *-* ^t&<^fl[l Tt* 
5)T', GeTe-Bi T e -M T e XWOXftttfttt** M T e t 

2 3 2 3 2 3 

ffl L\TtS ffifcAfi 415 4t>* tit lZ<fe 'J, GeT e -Bi Te XtfH T- tt# Sftfc# ot, 

2 3 

ai ^ £ien ut« mum m # s ux *. , a * as *± u* c * ^. <a u m 2 

T e GeT e -MT e -Bi T e m <7>*£ fiq <a ilg # <K~Ff* 

^3 2 3 2 3 

<DT-,x^t^brS3g^i-^^W*bv \ grotto, ±iB^ca^T,yi*o. 

[omi] ±13^(3) T^*tl*tt»l*»TSBSC(l)T?*UTfc*^- 
Ge Bi Te M 0S?%) (D 

o b d 100-a-b-d 

+ » M l*Al , GaR. tflntf 6il & £ *l*4> < fct — -j (D7L M £^ U a , bS. O'd 
& % 25=a = 6ao<b = l8, 35 -d^55. 82 = a+b+d<l 0tf&1§£"3") 
[0M2] «x.l#,M/rinT,x = 8ay= 0. 5T<&ntf,Ge Bi T e In (J£ ^-%) 

iZttGefecfc^Bi^ii^U ^(DtfTe'SM S LTfccfc^o ^<D^-£ fc*. # 6*l**m 1* 
, ±IB^(l)T-a"rzi:^T"€Tfc, ±SBSt(3) Ta^CtBTe*^. *(D»» * 
<75J^&*m£fc-i" fczt^T"^*^', a, K d<7)|5ffl^^LT^*o Ge<DfiJ-£ff 
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[0013] -L!Bj$(3) lZ^3^\T,xi3«feO'y», ^fls^DVD-RAMdBS^SeeOnmfit^) 
tl/Ctefflf**!-^ 8 OixHglSlttCt^jf^^^xtf C<7)(5ffll*lU:a9?>tSy 
1*0. sJ^TT&fcZlfctfff^M/o 8H*£Blu-ray Di sc (^S4 Qsnmttifi) 
t ft DVD-RAM t UT<£ ffl 1 % * ^ » G eT e k ^ < UT , 

TO<D3 l 6^ : W^^^A€< - r*Ct/f»*U^ 0 Blu-ray Di sc ©IB«JI<D*t» C 

S.yttO. 8«7T'ife%Ct/fff £U^\o^™<fcMl*,x = 8 9,y=0(M 2 Te 3 £;&n* 
17 OCT-^'J. Z.tllZM UM T e tUTIn Te £APx.,y = a ltUfc 

2 3 2 3 

18 0Ct4 l J,y = 0. 2fcUfc*§-&, lgO c Cfcfc*o TO CM T e tlTGa T e 

2 3 Z 

£JP , y = 0. 1 tut^, iSp&^ a Sg»18 OC fc&^yn 0. 2 fcUfc±§-£, Mqq 

3 

-^SM&lgO'C fcfc*o 

[oo»4] IBtRJfl 01 &£6Csn£#/i,T-fc.fc<> ^<D*§-£, 6811 OH*, TIEOTjU 

4 ) T'^ * ft* # W ^ fc z. t # J? * UAo 

C(SnTe) i (GeTe) i _ z ] x [(MT ej)y (BiTe 3 ) i _ y ] l0 ^(mol%) ^(4) 
(j£ MttAU GaS. Zflnfr SiiliR£*U>i!>&< fcfc — -D^7tM ^ U x, yS. tfzte 
% 8 0^x<l Oao<y = 0.9,0<z=O 3SItt) 
[0045] snTe^GeTet.MTe t.BiTe fcfc^fc^fcCJ^ftffi^iSJS* M 

2 3 2 3 

^#ffiKffi<D£mttcfc«ftfclB»JI*»*cfc/rTe*. snT e », liwfifip^ 

*fc,snTe»,GeT e tffi»R^effl«Jfi*l^l/re <Q %T*»^iBija*,K^. snTe 
(*»±IB*(3) lZ*5^\Ty(7)^i^x.TM T e T-Bi Te <D— U£m C&t-^ 

2 3 2 3 

f*«IS6*l*"9'*. snT e »GeT e tfli»i3*tFlSffl«lJfijSr HIUT«*fc», SnT e 
^iPLt«3|SH*,GeTe-MTe -Bi T e m^^Cfctt^GeTe^-SP^a^L 

2 3 2 3 
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^^^«<J^<"r*t46,GeT e t<7)^az 1*0. 3UT~ChZ>Z.}l1>Wi&A \ SnT 
e tj^tca , M T e &£><MbU UTfcJ^° L'fcjSf oT, #J*.l*> ±1B#iJ^ UtDV 

2 3 

D-RAM^fc&Bul-ray Di sc <7)IBl^)l CG e T e -SnTe— M Te 3 -Bi 2 Te 3 * 
[0W6] IBfiJf 1 C»0)|gJ?l*, 5nm ~12nmTa5* CfctfJ? £U<, «fc W * U< (*6nm ~€n 

Com?] JfcCC«»JSl^©K*C-Dt^KW^*«»«lQL», HflSttT, mwR-D&m 
y*L,7-T>«. ls< JlXZO'Jls— KPMMA) <7)cfe* fc^fli » Xtt^J7X^# 

£L<<£ffl£ft*o H^Lt?B!l8U:a3^T, J»**9 0. 6mm, BS12 Qnm0)l|jl 0 

i if » * u<ffl ^ sti». s« i a omnwm s. m s 9 t*« roasc 

VD-RAMtU^fflt*^. 7)l — 7mt^> H®(Dg^tt,4 Qim ~60nmT- 

to#S?> HB<D+'b*T) I*, J& 0. 615 (jmT'$5. DVD-RAM <Dts"£ » fBSi I* 
, ?;u-7aifc7> h®<OM^U:feUTllJIE*n%(gpS, DVD-RAM Cfcl,\Tl* 

Coots] siwiim^ei Q2^D t ^2 0^ffi#isi osi*, x^szt&zmwi [yz&mmcDX 
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[0Q 9 ] *W*<frttCt*,«^ n »fcUT.«*».A10 .cw .cro ,Dyo ,0. o . 

: 3 2 2 s 2 3 2 3 

g d O , HfO , Ho O N In O , La O , Nb O , Nd O „ Sc O » SiO , Sm O , 

2 3 2 23 23 23 25 23 23 2 23 

s no , T a o ,Ti 0 ,Yo , Y b o , z no % *3<fctf z r 0 _^ If* 

3 2 1 2 j j 2 3 ^ 

fit ^ B > m z. l*"z n s mT-&>L t U><«*" l*#J x. tfz n s , * T-£*„ H * LT\ 
fljiltf, A1N, BN, c r-N, o . -N, H f N, N b N, s i N,, T a N, TiN, fc^tfVN 
, zrN^«#W *Ct#T-^ojK^tUT, #Jx.l*\ Al C ,Bc,csc . c r c , 

4 3 4 2 3 2 

H fC , M 0 c ,N bC , s ic ,T aC ,Ti c % V c > w c . w c , fc*tfzr c **#tf*£fc 
T"€ *„ ft < u ty t LT ,09 * , c e F » DyF , ErF , GdF , HoF , LaF , NdF 

j 3 3 3 3 3 3 

3 3 

ZnS-SiO „ ZnS-SiO -LaF , ZrO -SiO , ZrO -Cr O > ZrO -SiO -C 

2 2 32 222322 

r O , ZrO -Ga O „ ZrO -SiO -Ga O , ZrO -SiO -Cr O -LaF * ZrO 

2 3 2 2 3 2 2 23 2 2 23 3 2 

-sio -0*0 -L%.«rO -Q 0 -L^ Z rO -Ga o -L% -TO -I 

2 2 3 3 2j3 «3 £ £ i o ^ 

n O „ ZrO -SiO -In O , ZrO -SiO -In O -LaF % ZrO -In O - LaF 

2 3 2 223 2 223 3 223 3 

, SnO -Ga O . SnO -In O , SnO -SiC N SnO -Si N , SnO -Ga O - 

2 23 223 2 234 2 23 

s i c , s no - - S i 3 N N s n 0 2 ~N b 2 o . » no > , Ce o 2 ~A1 O - S 

io , - ro -L%. H fo - SiO^ Hfo -Cr' Hf0 - ^ Hf ° 2" 

0 : 0 ,H f0 -^0_Ga o ^ Hfo _^0_Q 0 _ L ap 3>Hf02 _^0_Ga 

O -LaF , HfO -Cr O -LaF „ HfO -Ga O -LaF % HfO -In O , HfO 

23 3 223 3 2 23 3 223 2 

-sio -In 0 ,H fQ -Sl°-In 0 -L%.H f0 -Ino -L% , fc*tfH f 

223 2 2j3 3 2 2 3 o 

O-sio -SiC#*'#lf 6tl?» 0 

2 

[oo o] ^nsrosnro^^ns -SiO B^sR-??,»ei»tta r ffi<, i^IMttRtf 

^tlTL\*Ct^6, $f ^L<fflt^tl%=zn s — ^O ( z n S) csio > <mol%) 

2 O 0 £ ^ U 

x- lt * t<nm-£ , r m#Jf ««t A * Lv*t** & . z r 0 2 - Si 

O -Cr O -LaF , ZrO -SiO -Ga O -LaF „ HfO -SiO -Cr O -LaF 

223 3 2 223 3 2 223 3 
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,H fQ -$0 Gi o _ LaF o Ga o _Sj c % z rG -Sj _ In 0 _ L 

2 ^ 2J O £. 1 3 ^ £ j 3 

^22233 

2 3 

^PRiR^Ac <%) ^Mffi0)8B«Jll O (fl&q&ilX^Aa (% , RftMl 0 tfigH 
ffiT**fc*G>fll«8B*«fla 00TO#fi»2*R« (%> tfBMl O tf*fflKffiT* 

( I r c-r^i , x«JSI*^tk(Rc/Ra) tr *2^z.k&m£U< \ le^Hi a 

[00>] i§mf*BO>JS#r* : £n> (inn) , L,— «f 3fel M * mmi fcLfc*!^ 

$DVD- [JLpM tUTMffl ^"^^^ . Is %=Rcl-DR a =2 %T"39*Zi:tf $? £LV » 
„ »*Sl*CJi*^-*ffi*^<*Xtt<h*<T*U:tt,l. l=Ac/A.T* 

srt/W^uv ^nbo$f*uv ^# # 1^ a# cat t s ft* * 5 cuti <nm m»m 1 o 

Q 0)Jp^(d 1) liloonm -is Qim (7)15 ffl 1*1 C&*Cfc;y$?£l/<, Is Qim -Is Qi 

m<oiimftizttzkitfi&Q&$.ut\ ztz. Mi omnftmi q <z>j?*<d2> 1*2 aim 
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Coos] fi<DfiiickRt>*g2 (7>#mi cb mwmn&mi o> tiB^ni a 

Q&tfl 0; (z n s) (sio > (mol%)T'^L^^-lZ. U— 

■ 0 2 20 

jiMtt.iaftjii a fca>Mttc«ft, earn a icu— «f*in*ji» 
g>W*l *fc»*»<D*f*4 ^Tjfc/&sft* 0 

[00u] ^Mtt&lZB^^fcUT, tflxfcf , Al ceo ,cro ,Dyo , GaO „ 

2 D 2 2 , 2 3 2 3 

g d o „ Hfo >. H 0 o Jn o % L a o > MgQ n Nb o N Nd o ^ s c o x sio , s 

23 2 2 3 2 3 23 2j 23 23 2 

m O , sno >T a O . Ti Q , Y o „ Y b o , fc.fctfzro If *Cfc/T 

23 225 223 23 2 

§* Q !$JfcLT, #!lx.«\AlN, BN, Oe-N, H f N N s i-N, Ti-N, VN. d3*r>"zrN 
mZ&tf *^t#T-£*o j^* a $»fcU7\ #|*.«\c , Al c Jccac ,crc ,H f 

< 3 4 2 3 2 

c ,M 0 c,N b o sic,T aC >Tio V c >w c.w c , *3<fer>"zrc If *Cfc# 

2 2 

T-€^o *^ n 4»tUT,«i*tf,ccF , DyF . ErF . GdF . H G F % L a F , N d F ,Y 

3 3 3 3^3 3 3 

F , ^tfYbF H£#lf *^T^o S^ttfcUT, «*tf,zro -Q o , z r 

3 3 2 2 3 

O — SiO — Cr O . ZrO -Ga O . ZrO — SiO — Ga O , ZrO — SiO — Cr O 

2 2 23 2 23 2 2 23 2 223 

-LaF , ZrO -SiO -Ga O -LaF , HfO -Cr O , HfO -SiO -Cr O , H 

3 2 2 23 3 223 2 223 

fO -SiO -Cr O -LaF , ZrO -In O . ZrO -SiO -In O % ZrO -SiO - 

2 223 3 223 2 223 2 2 

In O -LaF . HfO -Ga O , HfO -SiO -Ga O , HfO -SiO -Ga O -L 

23 3 2 23 2 2 2 3 2 2 23 

aF ,H f0 -SjO-SjC Ge _Q_ N% j3<fc^si-Q-NH*#lf *^£.1f 

3 2 2 

o 
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[0065] miOyftffiMl QBRZfmOftWMl 05(DJp£»fcfcC % lnm -40nmT-$5Zt 

[0056] Sl<75§im#Pl CE;B.tf/£fct*S&2(DMm#Jll (KtfZnfc.fctfSa^vftl**, 

[0057] ftqRi|X*iIEJf 1 07fcklE^Jf 1 04#S£ S&t*^T-&* t£<p# "RHX^Ac SSM 
««IT«»fc*<03feiRiRS|!Aaa)tbAc/Aa*W»U §£&x.H#C^-?flgt*tf ^ 
Sfcl^CT******. #M*tIEJSl 071*. JStfr^tfiS^ SoiIM£*£ 

»k/ri^±.4J5lTT*»*J»4ffl^» 3fe«HRttIEJll G7«^AT««. ftttMlZ 
tt, Ge-Crfc<fctfGe-Mo^<&#fi&g<&Ge-££, Si-Cr, Si-Mofc.fctfSi-W 
^fl)*aK©Si^, SnTeS.O"PbT e ^<DT e < a ^l, ^6^*lZTi,Hf, Nb,T a . Cr 

[oo58] &»jf i est*. &9fcWc«iB*m onziRiR**i*3te**i«**ti\ a&tttiBiB 

*««*#"*"*. * &mm 1 08», 0E#S3fe1ftiRttiE«l 07 

*T?«^t3^JIBt*«ffl***S««'*'* i lillli*'WT*.R»»l OB 

£fc#0*UV % JU*WC(*.fi»JIl 081*. fl*.tf»AhAu, Ag, *3«fctfCu0#S 

[oo59] s^gl 08(Diii;Sl4^iP]±^-t±% gflSfcStf 
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mZKtia Ufc»»*«ffl LT*t\» m#65tZl*. Mg, Ca, £f=, Y, La, Ti, Hf, 
V, N b , Ta, Cr, Mo, W, Mn, Fe, Co, Ni, Pd, Pt, Zn, Ga, In, C, Si, G e, s n 
, s b,Bi, T e , c e , N d , s m, g a ,T b , fc^tfDytfSiliRStl*^^ tfcl O^Tt 

7c*<Di-D*fcc*a»/r*ini*nt*t*n*» fcta.tf.Ai-Q, a i-tlai-nl 

Au-Q, Ag-Pd Ag-Pd-Q^ Ag _Pd_ Ti% Ag-N d , Ag-N d ~Au, Ag 
_ N (L_Pd Ag-In, Ag-In- Ag-In-^, Ag-In-Qi, Ag-^, Ag 

_Ga_Q u Ag _Qa_ ^ Ag-Q, A g-Q-Ni, Ag-Q-^K A g -Q- 
m-33ft^«ii6**-r*«tifctt»T«*o mm<o sfttt, emu a ^ jsUkdm 

«IB^"r*t^(7)i|gjlg^IB0Ml 0 (Om0.^t>-\tXm^U^ Qim~s OChm 

[oft o] Bimutit m&mmm ooiz^x.mmmi a tf,#*-g«ii 0*^1*111 o 

jLffllB Szfei&tf t-r**J»*fctt IzK^^BB t?**mT, a 

LT * ^ * fc, ^ H C« LTT , S« JI 1 a *Jg« W C » * ^ k 

Jf 1 Q> (7)J?£l*$f*U<l*l 5 Mm -n OMmT-35 v J, cMJ# £U<»2 m ~3 5 /zmT" 
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[oo52] mmcommiommumum oo», l-DOBftrntt-tzfrmmfeT 4t.?t-$> 

[oo63] *t^T, ItJ£(DBSIl(Dtit$glS^&#l 00CK*?**%«Kffi'4'*. #aiB« 

susti QL©*rtaitf«i**tiJtaiiicz. jm©»«#*i (E*#Bfr*xg 
aia) » mi ro# m i cb n (igb) , mmm i w £j£igi fa xg ( 
igo),i20)^iii 05*i*Bitf*ie (itd), m2<Dmn&mi 06*&m? 

*Xg (He), *iRJ|X|jiIEJf 1 07^M"r*X^ (Xgf) *5*tfJk«Jl 1 

ffiT l J<D^^PS lJ > #»^Jert*tifctea>*ttiUT^*a®(JS*^|Sit:SiB*liiB) 

[0064] MC, Sttl QKD*rt*XrJBrt*tl&aC.Silfl)IJ|«#:»l Q2«^MT»I 

, -iiiro^A ^^(«*HrAr^Jx^)/f»A*4a*. »®3 5 

(»S) 34 UK Uf* ttS*U 7.A' y*'J>75—? yKttf) 36 tt^-^ y KM37 C 
H5B*n, «S37(*WP38C*«**iT^*. BICW«JE«iP«.*i:fctZJi»J, 
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% o C<D^ ^ , ^ m# JS fc* ttT'fc < , IS© Jf £^ tite (DM *Bf& 1 46 tdffl H5 

ct* t-€> £ £ , & 3$ "T*^ (omm ouft turn. t% t * c^ffl ^* 
[oo65] mn&m*Bi%it%i&<»*n mmfonnzmvT. nJ5*mw^,* 

[0066] Hl05iim<*®l C2tLT(ZnS) 80 (SiO 2 ) 20 (mol%)^S^*e€J^mT 

S*§^, XigalCfc^T. (ZnS) g0 (SiO 2 ) 20 (mol%)^ 6^ S.xyN'^'- 1 ^ 
v^«ffiffl U 3#»%<D«*fl:**Arfl*U:S£Ufc#fflft *T'Xy^^'^«I 

[0067] Xgb^H]5SLT,mi^m#:BlQ2<Da®lZ.lllO#®Mia3€^M 
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xa* yt-<Dttm&±am.f&&. pft%.<r>mf&<Dni<D&mmi a *m 

-y yHDmmzmm-?*o *tL.w< u VB*% ti&mm &mf$.t*m ci*, xa 

^ izm in # m "T * # a> x- » m m ifi m *m x a z— r ? 
t-zm i\x * < , & * um* , 5 % «. t <d4> a rog? m. is* *# 2f * icm£- n * 

QtUTzro -SiO-Q 0 fr£ > j$,zmZBf& 1 ?*m'&. X^b tZfc^>^^^ 

u , 2 2 3 

jft£SpjLfczr 0 -SiO-cro #Sjft«77t «.j/2'J>-7**— fy^teffl U Ar^JT. 

1 2 2 3 

[oo»] JfcC Ig. €HS§UT, flWIitail Q <D^® IZ, 1EM1 0 «*fflt7T*. I 
go 7.A'^ , ' l >^*lZct;^||SS*tl*o TVt B, BSt«3R*ffl * 

[oa 0] x=gc T-ffflt5^A^M^-yv h »< itfM©i&m<Aimtf 0 
% Uj^xJi^fcfcSo ^(DJi-^ttjIJlxA yZVyVZ-fy NDlS^ ?II UT, fjf 
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(Dmfc thb^ LT, Ge, Bk M*3 ±ZfSn(frM&ZW'J> *< U T e O>M 

T»^tc*»j,Hfaa)iaA©c»jii ok -r^t^s, ±iH^(i)fcU<«:±iB^(2) 

» *fc«±IBit(3) *U<l*±E*(4)T**3la»##»«»€JC«»l Ot^t^Ct 

[0071] fllxtf, xt(l) lZfe^>M#InT-,x-89 % y=0. lT'&fttf. E*il GfK&ffl 
J&fcKGe In Bi T e 0R^%) ^"T^tf T'£% 0 JKDHjatffc S*l** 5 IZ 

38.2 09 8.5 w 52.4 7 

Ge-In-Bi-Te^^*6^*7.A^'J>^5f— 7vM>fBJft*2feft«. 
2) Cas^\T,MtfGaT-,x = 89,y = 0. 1 , z - 0. ESIl 0((D&Att 

, Ge Sn 3| Ga Bi (J Te J24 (I^%) fc«t^k* -P**. ZKDlB/S/rlt Sti*«fc* 
iCGe - Sn - Ga - Bi-Te^ fcT#4 ft SJ* *X A' V «/ MDjjfi/£ «> * . 

[ 0072] EMl G4 ttftO*/? ^'J>^5i-yv ^ffl ^fcXA y*>J>? lZ<fe UJB# L 
Tfe«fe^o tfJxtf , ^tl^ tlGeTe^ MTe 3 , aS*tfBi 2 Te 3 jji'SJ**3«»G>*7V y$t 

A7-«i@iPLT, ±K*(i)T***i«iaia fcEMi a/r»**n 

«*^B, **l**UrGeTe, SnTe, MT e> Bi T e #Sj£%4«3SO) 

2 3 2 3 

xAy$ry>^5t— <Tv h «ffltV ±BSC(2)T^*n*tB*©#»«*€JB««l 04 
LT«fet^o &*>l,\&£fc. ^-tl^fttf Ge, Bi, Altt*&Te#SA*3>'f y*'J> 

**—r^G>ia ut*<. **^<** *urGe, bu T e *$*tfi 

n T e #Sj£sxA>2y>^2-7yNDi&a&-£:fc>-t+, ^fctt^tl^'tltfGe, Bi, T e 

2 ^3 

*S«feDCGa T e ft SJft**/T y^y?*-? y MJH*^ t>i£Z&m LTfc«fc^° 2«. 

2 3 
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^t*S|Sfc©T < 4<tt<fc< l g c -Te. s n-Te, Bi-Te „ In-Te, g a 

tt, igb c*jt*n*. ^2 o^hji 1 a is, iiro^sn a fci§i«<B 
[oo»4] & c, ig t ^nfifiux, jg 2 <75#mi a waste, 3t 2 ammftji 1 a 

Coa 5 ] jjciz, xgr ^2 a>^m#jsi a <7>a®c, ^mmieh 1 a 

, si-Q N si-M°aS*aPsi-^%a)*fflK<Ds i^ <S nTeSt>*PbT e f OT/t 
fcStf £Ti N H f ,N b ,T a , cr, Mo^^tfw H (DH 5S14(7)^M , tf¥ 

AM S £cfc -dT I* , 7, A y v M7)ifcaj& fc^Sfc * ft* # iRiRM iEJB <75 

IS LI, jffiS<D*&j*<D3feiftiRttIEJIl 0 
[oa«] ifcll, lgg*SI«SUT,3teiR«R*iEJ110 OMC&ltJSl a SUIKIt*. X 
gg 1*7, A y$ '■>><? £<fc ^H«6 « ft*, 7, A 'J>-? IS , S3it llttSM & 
Sfflt^^Ar^f it ^^y>^3i-y yKfcUT, Al, Al^£ 

is, &ttJ§i a tL-TAg-Pd_Qi^^^s^%ji^^-r«»i^izH:,Ag-P , d- 
v »-<Dia^. t^^ti^st*^ o>m.&Lif -au^t$5<DT, is®!: 
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[0077] ±lS0)efc 5 C, I^a <-g«, ^ftlU/I^'J^IgT-J*. Lfctf oT, X@a 

«iUT«fc^o **u\B\ iga -gB^*iTty!!iSUfc7./ i t^ , -'>^aiit«fflu\Tit 
[oo78] &*f&mUL&.Mi<Dmn&mi cutrs&mmi 0B*T«»:siiut 

GL*77\ 08©* BSC* 

H51 Sffiflil *« x. HTt. £>□- hJS C*. «**F Ufc**ianHttt»IIB 

[ 007 9] tt ig ay » 7 Lt« B , # K CJ& LTTflJ ffl it IS =£H K f *. 4D SB ' D X 

IL-TW^ d<D<fc'lZ, Iga fei^s-ifiroai^ 
fttilS*iXmt*ctC*'J, *«<DJBISia>1t*IB*«H*l oo^^jg-r*- 

[008 0] (SMS<DJBJIS2) 

[oo8i] 02iz^-r , tsfgiB^ii^2 oo», mm 0&<D—jD0)%.mizRmm2 07tfBf&* 
ti,s»«2 07(Da®izii2(D^m#Ji2 os#jg***i, ^2<7)M«#Ji2 050a 

® tZlg2<D#®Jf 2 05*^**1, H2(75^®J12 05 £|E^Jl2 tt#JBl«* 

ft, IBSJf 2 0KDa®CHtl©#®Jf 2 CB^^^^ft, Dfl(D#®lf2 Q3 0>a® C 

©«*©*«B»*#«»««405nm#Jtt©»*6*©U— 1f3teT1i«*IB« 
S£"3"S.25G B#*OBlu-ray Di sc tLXteJfl T*€?>= C<D}gj&tf>'R$gfa^gS 
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W2 001ZB, M-I2 0HI]#SU-+f#2 09# A»U *ti(Z*»m«0>E«R 
[0062] IB8JI2 04 B, 5IMG)»«llCj3W*aB*Jil atTO<D«U6**T*. £fc,IE 

[0083] Z<DM&&. t5^(D<fe^iZBlu-ray Di sc ^ LTfeffl £*l#*o Lfctf -dT. USE <0 
JB®lCTtt9iUfc«fc*lI, 5fc(l) lZ*3l-t*x(IP5,GeT e ^ilJ^) B,$?£L<B85 
Hx = 98*5»fcU J^$r*U<B9l <x = 98 ?ItUx* Z(Df5fflF*3£35%fc£.y 
BO. 5&LTT-&ZZ£/fltt 5$(2) lZ*3^,\Tfc,xB, $r£U<B85 =x = 

[0064] IBM 2 OKDJBIJPB, 5nm --15nm0Sg ffl ft ZfctfJ? £U<, <MJ#f:U<B 

8nm -12nm<7)|gfflrtlZ35?,„ IE&J12 QUOfcW if 

[O08 5] JXCIB*JIl5t^OS*lZ-o^BlWr*. »*2 08tt, P3*«T,»WMo*iB 
(D^Ti^^T-^^o a«2 ft B, 5feCISJfi0)}g*lCBjlUTRWLt«,fl)fcHUtt 

^T, JP*jfil. 1mm, H#12 QnmO)I^2 0B £U<ffl ^\Stl*o Stfc2 03 <T> 

awws # mm* zmm t*n roai c b, u— y * «»< <&* 

2 09 iZjfi^fiJlZfc*®* 7® J fcfc^ ^Sit^'J^*®*' 
® J fc&*o Z(DJ15Sg<D&## Blu-ray Di sc tUT^ffl S*!*^, ^JU-^® 

> WrogiB, 10nm~30nm-efe5*i^^LV ». Blu-ray Di sc T*B, 

3 2/imX'^. Blu-ray Di sc <P*in > IB»B^— ^1B©*C j3^T*lt*tl* 
o IP 5, Blu-ray Di dCfc^TB, ^^-^ia^^^^^ffl *tt*o 
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[oa,] mi<Dmmwm2 qs^ ©gt*!: q uss^m castrations 
LT«fe^« fflu mm&mmft2 ooa.* osnm ti- ft a> u--»f3te 

[oa.] Jgi<D§§m#JS2 as^ <75Mm#«2 q **#?«»* n «fcUrH\«a.tf, 

Al O.ceo N c r o N o a o H fn N In O ^ La O % MgC x » s io s s no •» T, o 

, 3 2 , , , , IU 2 , , ■ > 2 2 , 

, Ti0 2 , Y 2 o „ z no fejLEfz ro 2 */T»*U<ffl t^tl*. « <a ^«:> MtL&z n s * 
T'S^tU>^»« « Atfz n Sc fT-$%. S^fBtUT. #J *HT % A1N N BN X o , 
-N,iiN ftfJf*l<fflt\6tlS, #< a »fcUT!*.«*l#,CeF , DyF , ErF , 

3 4 3 3 3 

g dF ,H Q F ,L a F N N d F , YF . *3<*tfYbF f*#tf*i:ttfTe». 

3 3 3 3 3 
X. fl|*tf, z n s — SjO z nS -S^O -L a F ,z ro -S^O zr0 -Q z r0 

2 2 32 2 2 23 

-SiO — Cr O , ZrO -Ga O , ZrO -SiO -Ga O . ZrO -SiO — Cr O - 

2 2 23 2 23 2 2 23 2 2 23 

L a F , « ro - SiO^ Ga^ -L a F 3 , . n D - , • n G 2 ~In 0 , . n Q 2 ~ ^ 

C, SnO -Si N % SnO -Ga O -SiC, SnO -Ga O -Si N „ CeO -Al O 

2 3 4 2 23 2 2334 2 23 

-.io ^ro -L a F ,H f0 - S i°, H fG -Q 0 ,H fG -Si 0 -Qo ,H f 

3 Z O Z ^ ad J J Z Zj3 

O -s i 0 - S i c , z ro -Q-o -L^F % »ro — Ga o _ L a F z r0 -in 0 ^ z 

2 2,, 3 2 3 2 , , 

rO -SiO -In O , ZrO -SiO -In O -LaF „ ZrO -In O -LaF » HfO 

2 223 2 223 3 223 3 2 

u -SjO-Ga H _S i O_C r O_ L a F H _S in _ 

o a o » rlfo 2 1 2 0 3% rifo 2 1 2 " a 3 L r 3 ^ n fo 2 ° 2 
o a O -LaF , HfO -Cr O -LaF , HfO -Ga O -LaF . HfO -In O . H 

23 3 223 3 2 23 3 223 

r 0 - S i° -In ° , Hfo - S i° -In ° — L a F , fc*OT f0 -In ° — L a F 

2 23 ,U 2 2 23 3 Iu 2 2 3 3 
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ffi 4aT^\^)Ct^6, £P *U<ffl L\6tl^o zns — $o ft, (zns) (sio > (mol%) 

v 2 '80 2 20 

©»fiJiSr^pf*Ci:3&s % *fc. »ia3*tf»2 Oilftl2 a&^a« 
««l*T***U#Vl*»l*.ZrO -SiO -Cr O — LaF . ZrO -SiO -Ga O 

v 2223 32 223 

-L a F^rO -^O I no _ L ap Hf0 -Sl 0 -Qo "L% H fG 

3 ^23 J ^ ^23 O ■«& 

O -Ga O —LaF % HfO -SiO -In O -LaF , ZrO -SiO -Cr O . ZrO 

2 23 3 2 223 3 2 223 2 

-SiO -Ga O , ZrO -SiO -In O , HfO -SiO -Cr O % HfO -SiO -G 

2 23 2 223 2 223 2 2 

« o ,H fD -^O-In O . a-ttfsno -^o ~ s ic T'$>Z B Ztl6<D#^ tt. 

1 , ,VJ 2 2 , , 2 2 , 

2 3 

[0Q»0l a ^Ag^tttAg^-^^tJ^^-lCl*. Ag S# £L*fe^\<fc 9 lC, (Dm 

2 

tMi *» itxt-*^. 

[Oft,] Htl*$<fcO*Jlt2S§mtisJl2 CkftJ^ Cfc <7)JgtJ?», ^ - 4 QnmT-^tt©}f £L 
S St £ ft ± «*Hris%HRcM-3R. H 5 o/ 0 ^£tU 5 C$l 

5 T-a5%Mm#*m£Jit i <i5*tfJii2 <D^m#jf2 as 0*2 Qtt*^,mron 

nftMz Cfe <7)Jp£»$r ^L<l*lonm o nmT-^'J, * k W^L<»3 (Jim Qi 
ml*$5. mtl. M2 (DmW&mi a <Djp£l*,$r*L.<l*3nm ~60nmT-&M, cfc^Sr 
£L<tt5nm —4 Cnrn7r&3>„ 

[002] ^i<D#®ji2 a ^^^"^2 o#®ji2 a zmm-?*<ncm i,fcttm&,9tizm 

fc33'JT-$%o MMtftW. iZs lnm -iOnmT-a** eittf*? £L<, 2nm ~inmT'$5 
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zfc#*y»*u^. mi(Dmm^m2 ce;&^V£fc»i!t2a>^m#ji2 05#zn*5«* 

t»S2(D#®^2 05 BR tt£<Tfc«^A> 
[0093] & IZ, *A -Jg 2 QL tZolNTffc WT*. tf ttfBftttftOlBft&ft £*2<-r*;fr 
a t UT , JS ft S (D u- +T 3fc *tt ffl LT , U- +f A u» » * * 5 CM W U>X 

*-AI^"r«>«iJlC'fi^T^^A-J12 QL I*. H«K7)fl£Sltf>St£l QL^^jH<lgIt* 

[0094] *A-Ji2QLB,a«i2 08H«. Rffit^T-^'J, M^T\ loai©¥f<tfit U 
<»v-KT-^*o M2 0L£>J?<*», 5 0irm M.2 0/4 mT-&* ZfcXfJ? £ U< , 8 

0/xm ~il OMmT'$%Ct/rJ;WS^ *A — B2 CD. R^t*<7)v— 

m#jf 2 02 ©ai «is it, omm cm irct zlo±*c*ux 
<db* +&mm om*. *fcfc*K*««Hfctt«re ©t-i <djs e* #5 o^ m -12 0 

#*— K T : E > IU7t7,^ , J^U7-i'>, XttPMMA<7)<fc 5 fc^MT-Jgj£"3"* 

[0095] m\,\x. mm<omf&2<omm&»mi^2 oosauftT*^a*K«!BT». «*ib* 

*£<*2 00», #M^mt"*t*^^#t^?,a^2 03^U-+f^AI*fiiJtttJ^ 
»<D«SCi4|lT*fc«>,fll«8B»«#l OOt&iMCZ, fi*52 08lZJk#*Jf 2 07#SJK 

era** utu^o mmummm ocu.m^m &)\,--7me*> 

2 C8«^K^SC@£gU **2 CBG>* rt*#^*tlt«iii C» J£I*JS2 o 
l*mm~t*3M (XSh), Sg2CD^m#Jf 2 0S£j£Jgt"r%M (X3Ii), JJI20I?- 
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®ii 2 06 zmm is (xsj) , lenji 2 ot *f&m is (isk) , m ©# ® 
m 2 03 £j$jst -r* is cxei) , mi omnitm 2 02 s^i -r* is aim) «jh 

[0096] *«JC> **2 G8 0)S6rt3»#JBrt*tlfciSlZ, Jk&tJf 2 07«*ffll - r*XSh*j8 

[oc97] jimznm uz, &mm 2 07 <Dmm£.m2 <om mitm 2 06 zf&m-?%o x 
si » , mm <r>mm 1 0 is a t m c utm * ti*. 

[0098] ifclZ, iSj^HMLT, St2(D^«#Jf 2 OSOmmiZ. SI2G)#®J12 05«/£jg 
T* 0 iSjli, *Mfl)^i8iroiSbfcH« CUT*«*ti*. 

[0099] lSk£imUT, Jli2<D#@J12 05<7)f|®lZ, |B«Ji2 W«^fflt"r». X 

Ski*. jlifi0j£®lOiecfcTOlIl>TSfcM*tt*. 5t(D iZfc^T.M 

/yinT,xz:96,y- 0- 3T*ni*» SBfIJg2 0* C**tl*Ge-Bi-T e -In*#f* 
<Dm.f&&,Ge Bi T e In t.^t^Hff T'2* e £<&*&/£# *§S*l*<fc 

45.3 2.6 w 51. 0 1.1 

, M#In7\x = 96>y = & 3, z= 0- lT?«fttt\ IB&JB2 0* lZ-g-3sti*Ge-Sn- 
Bi-T e -Inm^JtSH*, Ge Sn Bi T e In (JS-?%) fcftTZfcjrT**. £ 

^ 4 08 4.5 2.6 w 5l. 0 1.1 

# n S *i*> <*• 5 tZGe - Sn -Bi -T e -In*A Vis?*—? «/ W)J|I 

[ol oo] tZ. iai*SIMiUr,IBM2 0l©«lBC,»l©#liIJI2(B«*itT*. IS 

[oloi] ifcC, Mm*S6JfiUT,IBl©ISLiSJI2Q3fl)aiHC, *10)W**JI2(E«^« 

iSmB, l8»ro»m<DIgafcp|«CUTSIM*tl*. 
[0102] _Lia<7)d^C. ISh -m»s uftlWA'^'J^lST-ifes. IttfoT, IS 

UltU*^. $%^B, ISh -mB^-tl^tiaAilU/tX/N'^'^^^B^ffl t\T 

[ oi 03] vz. tin —m 2 oi T%is *» wt*o si ©sis^s 2 02 £j&ist 
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. s.mm2 07#sfgi(&mm#j§2 cn^x-m^mm ufcs*&2 cb^tjn* ?,2v>9& 
rn.fr m » \ato ttit? h<dh#i2 ce ©a m si^s^btt^iig *«s 
s& iz* u**p f* 0 mft ufc*^**^tt«re c, R^ttov- k 

^S^ttX, JH***v- HB#S»U» UT^JJg *>J\-M2 0LZM& 

?%zttfT'2% a 9ULtt % m&mm.it&mto *jp*ioMmfc****iaMJUJ5* 

9 0mn©y-SSffflt 00Aim<7)2)A"-JS2 OltfM*tl*o B!l&fcU 

c 01 m] *a-jb mm jL.m#m7 ut« s^bcjs irrajn ^ c ig «nss -r* 0 ton « 

[0105] (M0>Jg£3) 

ttBftKtto-ttSKW?*. H3C, «>-» KB 

[oi 06] S3 cm?mmmm&3 ooi*,»S3i5, H2(D«^ji3i6, t*njB3 gb, mi 
o>m mm 3i7 &±zfu/\-m 3 our ^ro«iiziiie*tit«i^€wrs„ *»Jttu<t* 

, S2<Dtg$8Jf 3161*, S«315<75-^<7?a® tZ^2(DJ^^JS3l4, J[f5<75©§m# 
Jf 313, Sg3<D#®Jl312, 3t2(7)fBSUl311, Jg2<7)Jil®jl31 a ^4(D^m#Jf 
3 09#:i(E>JIItZieg*ftTfc* o *^3 0B», ^4<D^m#M3 09<D3iiB CJB/ii 
£*l*o Htl<7>1f$BJl3l7«, Cfl>tf BJI3 08 (75^® C, H3<Dm«#M3 07, Hi 

cDj^#fjg3 06, m2<Dmn<*m 3 05. mi ommm 3 oi, mi<o&mm3 03ts^zfm 
i<Dmnwm3 aix zomtzmmztiT*** z.<r>mm cas^x*,, u— y^3i8» 

, 2>/\"-JS3 Ql(Dfl|*SAi**tl*. *2G>*«Jl316t:fcl,\Tfc*. *1<D««»31 
7£MiB U&U— f #318TM§*8«SB&W£-r* 0 tit $BIESi&#3 OOlZfc^Tl*, 
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[0107] *t\ 2-D<r>Umm tZ-DVTMWfZo »2G)!B«Ji311l*, HJg <DBm2 £fc tt 

[0103] IlOEft|3MB,lll0]Kl2l:tiit»ei|2(»<:pniOiit«U Htt 
a)«»*ffl^TJB^*tl*. HKDIBSJI3 OKDjP*(*flS2 0)IB«Ji311G>**l*V 
fe/J^^\Ct^»*U^o *tU*.»10)fllM317H:, ^— f #318* Jg2<7Mt$8Jl 

3i6izsjjiut i^3gia^t^*«t'izisit*ti5»^M^^5»i:tiz<fe*o m# 
ttctt, *iroiB*Ji3 ajrttffl«T*»fce©»i©««Ji3i7©3te»a**Tc 
(%), »i<oib»W3 a/r*anfflT**t*©*i<Dfli*Ji3i7o*aift*«Ta 

(%) tUfct«.45%= (T a +TC)/2t**^t#»*U^. ^-<D«fe 5 ^^3ga$€W 

fgl<DlE@Jl3 ma>J?*tt, 3nm -finmfftiC^ff* 

U< , 5nm ~7nmT-$5 Cfctf <fe *J$? £ H,V» 

[0109] Ktumm uftommiz^vrmw-tZo s*&3is». hje<d^si2<ds*2 qs 

o 

[Olio] &J»Jl314l*, Hfi£(D»^llC*3l-t%SI*Jll 08 fcTO<D«,0)T?«*. Ufctf oT, 

£CTI*»£»JI 314 C«?*»»*K«*» 
[0111] S&5fl>BI«{*:Ji313a5JitfSi4G>B«ttJl3 0?». Hffi <Dfl2S2 IZ*3 tt«JB2 <Dm 

n&m 2 06 asjitfm 2 02 1 m <dw® *m \,\tb&. z.^n t-€*o 

Sg2<Dtt$gJl316£leit*ftfc<I^», »10>fll«Ji317*31iaUTJB2fl)S»Jl2 

JRW^Rct*, 18%=RcT&«Zlfc;r&*U,t. I4©^1 
#Jf 3 09(DJ1*B, #£L<»2 Qim ^oonmT'ife'J, «fc v W£U<B3 Qim —7 Qim 
T**. *fc, Jg5<DM®#Jf 313(flJ?£».#£U<»3nin -4 QimT*«, 
L<tt5nm ~3 OimT'SSo 
[0112] Jg2<D#®JS31 033«feO*^3 0)#®Jf 312B, MfeOJBBl life tt**l OJUBTJI 
1 03fediD t ^2<D#MJll 05 tS«©fcfl)T«*. LfctfoT. CZT'B. £2fe*tf 
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Sg3CD#®Jf 312;S.t>V'£fc»Sg2<D#®Jf 31 0l*l£ <Tfc* 

[oii3] *f^ji3 G8». \^-vft3i&o.mi<Dmmm3ii\z&tt%m&i±m.£M2(Dm m. 

Jl316lZi3tt*«ljSittllt*+5J-tWT**«*WT*. + RBB3 0BIZ&,#^C 
JSLTC, ailOfll««317ffl©!Rrt?PI*^*tlT*^ + MW3 OBtt, $g^<&S55I 
<*&m%-CJ&J&?ZZli1fT'&*o 08», l^—V^ 18 2 ©til 

«KJI 3 1 6 IZlJ iS t * ± 5 , !B* m £ f *ft ft * 0>3te C*J UTM $ C ttf II £ L 

M ASK ±T« »i» (ii) ^1 OIBSB 3 CM fc*2 (DfEStJi 3 1 1 1<7) n CDS£II . M 
^U>X<OS3feRTIig*i5iSP«3t^ v ^ (iu)*A-B3 01<Dj?£fc^fc>-t±T. <£ffl"T* 

T , + FbIS 3 08 (DJ? * »1 Oju m -4 0^ mT*fe«r.4:*S^f *LV % + F^Jl 3 CB tt , ^ 

sic^LTT«fliJi«^f»Ji,8iJSUT«i^UT<fe^o fctx.tr, *ngg3 gb(*«k* 

[0114] fH3<7)§§m#Jl3 07tt,fgl<Dlt#gJf 317(D3feS®^£iifc*l8l^£W^*o U£ 

o ^0«fc 5 &#3ftfcUC,#J;Ltf, Ti0 2 £ t T * * . ft* C.^* » Ti ° 2 €g 0:110 

]%J5l±-a-t5*m*ttffl UTfc^UV, ^ftlC*^ife<J2. 7<7)*£^JS#f$£*f"r*Jf 
# JT^^n^o ^3C»f|^^:jB307(D)^S:f4l0nm~40nm-efc5^i:^W*LV % 

[0115] *i<DSi*ji3 05B,»ia>iB«ii3 oi<&&*)$^#cffiiifc£t*%8i^*W-r*o 

JzfB<D«fc*lZ. SflKDtif «Jf317l*K^3fe«ift**W"*"*#M#**fc»» * 
ltf>JkS*Ji3 05Cfe»*3fciR»R«<bSJ^* S ^* U ' *^ T ^ H2<DJ5t*ll3l4t 
tfc&UT, »1<D£I*J13 06<D#^RO*J?*tt<fc^Hm*n*o «lfl)S»Jl3 OS I* 

**e<***»iaRtf~r5££:##*bv \ Hl<D&l*Ji3 05»,#£ 

U<»> Ag*fc»Ag-&*T,ffltJ»# , 5nmtt±15nmaTt^*Ji*t:Jg**n*. SI 
Itf5nm*'Jt*^t.lftai;tt*it*a*fffiTUTtBl(0E»B30K:7-f/r 
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[one] MKDmnftmi a ft^vnz <Dg§m#B3 a»,3te»ftnd*w»LT, asiw* 

fgjf 3 17 ORc, Ra,T c *5*0*T a «PiP"r?>tiBl^'r*o 4 s <T a + 

*.«*HT,JH#f**1.8 -4 • s -C«*R«#*mTSgia3*tf»2 <D^mt*JS3 0 
2 RUf3 a *^"T*»^,»l«)BI*#Hl3 a <DJP*1*$?-J-U<»l°nm ~s Qim 
T-^'J, * v JJf *L<»2 Qim -6 QimT-&*o *fc, SI2 QiSl^Is G <7)JpS»,$? 
£L<»3nm (hmTft'J, * »J» £ U< 85nm --3 (hmT--fc*o £ttS<DKS#Ji 
B\ H«iO)JgSl2 CiS 1***2 fi^ll03Hifti2 Q &±Zfi 0 
2 t|l«T"^^Tcfe^o <!U 010^1*^3 a ±j£<D«fc 5 lCAg£fc&Ag-££T-7T2 
J&**l**§-£, Mi <DS§«#Jl3 Q lis =£^^^V^t^)W*UV\ 311*5*0" 

^2 <DSim#M3 a 33*0*3 a {^>^<tt>^^^tfw^w*uv% ffii<B*o" 

I&2 (D^m#:Jf 3 0*5*0*3 0 <D*mtU7\zr 0 -SiO_Q 0 -L^,z r O 

2 2 2 3 3 2 

-SiO -Ga O — LaF „ HfO -SiO — Cr O — LaF , HfO — SiO — Ga O - 

2 23 3 2 223 3 2 2 23 

L a F,z r o -^°-Qo ^rO -SiO_Ga H _^0_Q H 

a 3 2 2 23 2 2 2 3 1W 2 2 2 3 1 

-SiO — Ga O . ZrO -Cr O , ZrO -Ga O , HfO -Cr O , HfO — Ga O 

2 2 23 2 23 2 23 2 23 2 23 

,sn 0 -G^o -SiQ sno Ga G %Ga 0 -SiC fc*tf sno SiC^tf 

2 2 3 O 

fe<fe^ 0 -*-t, m^Ltj*$^iz*3t\T,^2 o)^m#iS3 Qtmi<-oiB0M3 a tron 

[0ms] 2JA-JS3 Qll* > SH«Bfl)»»2 0*A-Jl2 QltTO«)«fil*WU ^«<0*j-3|f4 
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£, *)A-J13 01<DJ?SG:, a/\*-Jl3 a<Da®^602<D|B®JS311*T"(7)a6g| 
if. 5 Ofim -420/4mt^*<fc 5 lClSS-r* o #Jx.tf, *P^3 OB (f>W^ffl5 n mT 

an— JB3 arof^ttssMmT-SoTi^. a^M*, + p^ji 3 osrojis 

1f25 nmT'th*^. a/\*— H3 0KDH*y:75/zmT-^-DT«fe^o *F*3 
Jf 3 C8<DB* tf 35 »mT'3>Z>m£. *jn-Jf 3 a<Dj5*l*65 /u mT-&oT«t^° 
[ 01 19] K ± IZ*3 ^T, tBftJI T*1t *&Jf «2 f *«J$ 0t» ^IB^ Jg<* $Sl "J3 U 

M3R#tt*fc«Ge-Sn-Bi-Te-M#*m** fclBM Stt%S«itU 

U — ■oWSSAS****** ±IH4*5£<DGe-Bi-Te-M^#^*t(*Ge- 
Sn-Bi-Te-M3R»»«#tJlBaJi*W^*1t*Ji tU ~D*#RTiStt*B£ 

±^T**«B*«*ci*s lytftifltfBascfci^Tfc, 

Wi8Wfflg***£U**IB«JI*±E*(l)fcl/ c tt*( 2 ) , ££1*^(3) tL<(J^(4 
S^14C*'«tl)tHB«« i 6#*Ct«'T«*. BPS, sJ>fc<fc*.l-30lB«Jl#±IB*t 

[0120] il&^T, HJ£<75^«3 0tS$g|BSJifr3 00SattJft^*^^*»^"^"*.fll«IB» 
j®&3 00», £&{*fcfc*»«315±K:, Jil2<75«*8JS316, * FbIJI 3 08 , Hi <£>tit 
$RJ§317, 33<fcO'an-JS3 OL*miUBl*UT«ift"*"*. 

[0121] PL<».^rtS(^ > IU-y®t7>K®)« r Jf^^tifca«315=g^M^MlzKM 
U»*315fl>* I*)®* Jfcj£**lfca®C, »2G>£»»314*J«I!!|-r»ia (X 
In), g5<DR«#JB313*jai!t"9"*Ig (Igo), *3<D*®B 3 12MBit"* 
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Ig (Igp), Sjt2(DlEiiJf 3ll«J&lgt"r*X^(X*Iq), fg2<D#®Jf 31 0£j&St 

-?%x.n air), te±&M4<Dmnftm3 ^^mt^n (xss)*w»:si«bl. 

#S>fBl3 O8(Da®C^3 0^SftJl3 G7**itf *!S(XSt)s JBKDRI* 

ji 3 os^Hit" *xe(xgu), ^2co^m#:ji3 a5*jftBfr*xe (isv), mi 

(DlBiiJi3 W^miM^XgCXigw), aScfctfUKD^M 3 (B«*BtT*Xg( 
Xgx),Rtf SSI <*>»!*<*)■ 3 Q2*^MT*Xg (ISy) «iSSHU<Si:, ff 
10>i&«#Jg3 CE<7)^® lZ^y\"-M3 01 £JKJ& £HJ£ ^ v -», «j& 

[0122] ««JC»M«315<D3RF«3Sll<rJgrt*nfciBC, JB2 0S»Ji314*«l!lfr*xe 
n^SIts, Xgntt, SUfi0jg*l«)XSgtTOlZL.TSI«*tl*. SC, Xgo 
«HS£UT, *20!>£StJl314(&aiBC, SS5(Dgi*#Jg313«j£lBt"r*o Igott 
, SIJfi0)JKI8ia)Xgafc^«U:UTllM*tl*. JfcC, Hp^lli LX* H5<D^ 
*#B313fl)aiaU:»SB3<D*®«312**lll"t*- Xgpl*. 
bfcH* lZUTHM*tl?>o Xgq^HSi&UT, ^30#®^3120a® * 

2O)fB0Jl31l€j£l£"t*o IgqB, SI«Ea>J&tB2<DX«k(HP6* I1©I«1© 
Igo) tP#lZLTHS(i*n*o »C, Igr€ilUT, fg20>fE#Jf 31KDM 
IZ, Sg2CD#®Jf 31 0£j£lSt"t%o X^rtt. Hffl <Djg»l <DXgbfc|q|« CUT^M 
£ft*„ Xgs^HSfil/t, J&2<7>#®Jf 31 0roa®C 3t4<7)^m#B3 09£ 

^Its.II B,«<DJB«l«)X«afcE«llLTSS«6**l*. 

[ 0123] Iln ~s IZcfc »J*2 <D« $gjf 3 16 UfcfilS 3 15 7J\* B# 

S3 ® <d&w iz. mftmm<t&mm zm^a^y^- ^± i >& : ft' i ?*° * 
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*tlt^F«]S©Mtt> E*T*-DTfc<fc^U i^iTUffe*^ SlJ^tZft^T, 

[0124] *HJB3 08*T«^UfcS«315*liaf7 k Ay5iU>^«|tttZKBLT, *HB3 0 
8(D^®lzmi(7)1f $BM317«J15^-r?», J&l<Dlt*Ji317«B/8"*"*ISB\ I 

[0125] XStt*. 08©*rtS»l*WT*®C»»3fl)BI«#Jl3 07«rtfflfr*xe 

t-&* 0 xitcis^xB, m&u*£JS UTio ttwft^fcT.;^ ^y>^5«— 

[0126] #11. X^u=£HS£LT, M3<nmn&m3 07a>il®lZ£Il<DJk£}Ji3 05«^m^" 
[0127] IgvSHlUT, mi<DR^M3 05(Dat5lCS2(D^m#jl3 Q5^Mt" 

^^2(DXgkt|^#lZUTHJS*tl%„^lZ, Xgx£HJ&£UT\ ill (DfESUf 3 (M 

[0128] aiiroflt nm3ii^T-m^^mm\5^7.n^->y^mm.^sm'^-t a 

*A-J13 QL*»rtT*.«ilHr,»«SJfc<i:*K^»*<btt»IB £J?*1 O^mt 
&2>* 5 lZj£$cU J?26 5/zm<755>-S£;f£Ji U7\ J?*75 n m<DJ]J\ — fg 3 Ol*m 
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7.t>3-^u:jiyifc*UT»iK^»*JH»UT«i»«e^*-tt» tin -mi as 

[0129] ^A-S^^Xg^^jLtmi*, ^HCfclTT. 3l2<7Mf $&Jg316RtfJfIia> 

w $bh 3u 0)wm< a z.mzmm-?% o flautist*, *i«JS3 oB^^-raM^u 

C, £H2 0)t»$gJf 316 £-^\TH«I U ^y\"— ® 3 0L ?Z Mfc L< 

Htl<D# $fijf 317tCoi\TH«iLT<^V. **^«*>^A-J13 OL fc^f* 
*-L<&& 3110)11 #8JS3 17fc*tfSg2 OfitlSJg 316 C^T|D8HfcIS£^ 
SSUTfe«k^o Z.<D±*IZ. Ign ~* , *Pb1J1J£j£M, Igt '-y, ^3<feO*^A*— M 
II fclHJfc H«i U^I CIS UT*D^ <D Ig SUM "T* C t lc<* H«§ <D Jfc 
ls3a>tit$8IBil&#3 00£S3»i£-r*;Lfctf T'SSo 
[013 01 (#lJ£<7)Jf^4) 

[013 1] ti!$8!BSl&#4 00tt.«^4 O1<D0®£, TSBm@4 CE.lEliJf 4 CBfccfctf±g|5 
m®4 (»^C(75|lHC^^*nT^ 0 iL<DgH*lC*$^> IB@J14 Q3tt, if 

mx-asmKi&mit^vmzmT'&K ±iB^(i)feu<i*(2) , ^^»±ib^(3) 

L< (4) T'^S *U>*m fc. 
[0132] *«4 QlfcUT.AfrWCB.Sia**^©^^**^ *fctt#y*-#*- 

s«, sio st&*5*o*Ai o a«fci;<DifeiiH4***ttfflTe*. Tsem«i4 cefc 

2 2 3 

f4 0H*,'fljttf, Au, Ag. Pt, Al % Ti % W «*. Cr & SZf (ZZ.il S<DM^ !&) CD <fc 5 

[0133] (mm<omm5) 
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V5 3««ilfc3fe^yh54t, U-*f 3165 2 *« 8M£8£tt5 00) IE St 

B±c*3te*tt**t«u>X55fc**Bur^*.fli*lB»Ji#5 o»,0ij*.ar, 5fe 

CKWUfc,fll*UB«iH*10Q 2 0Q 3 00?**. U-+f#52», Hi ~3 C 
^Ut. U— tf3felini ,2 09, 318Cffl3"*"*. 

[ 0134] JR IC, l,\T*3fe « fcttlffl OK WT*. 

[0135] (JUEflll) 

S8tt«lTtt.DVD-RAMtt«<D1t*RIB««#«#*L'Tlltt*fi i -3t. 
WlZB, E91Cjg*?fltttEttlUtl OOtll U E»S4ff « ft* tff Ittff ff * 

M0mfc*^*3M*#UT»3«»O)«*EM#(»#Ml 00-1 -6)* 
Ufc„ Jt^(7)t»lZM(iPS,M 2 T e3 ) StlA^»#Srt%E»Il C4 
*<rT*B#l OO(tki£0iJ;?g##^l 00-A) fc*P<l Lfc 0 Etfftffitt^Ci 

[0136] «IDU:,1t«IBak«#lO(W)«ift^aK:-3^TttWr*. »«1 OLfcLT,*rt 
fc(S?*50nm, ^JU-^-^V MQOKEMI O 615* m)#M4tit*^-^ 
— m«(BS12Qnm,J|l*0. 6nm)t9IU H5 IZ^ T «fc 5 &7J\* 

[0137] X«l QLO*rt3PI****tl«:«iiiC, 01OM«*®1 Q2tLT(ZnS) g0 (SiO 2 
) (mol%)^6^*JS^138nm(DjP*t^*«t 5 C7,y\'«/5f , J>^lZ«fe'JMU Hi 

20 

<D#M1 Q3tLT(ZrO ) (SiO ) (CrO) (mol%)#SJ**Ji *5nmO>JS* 

2 2s 2 2s 2 3 SO 

5 lZ7>Vt y9V~>V C<MJJfcj& Ufc. 
[0138] Jfc IC, EMI O^TnmttJpSfcfcSJ^tZxA ^'J>^C*»«B L&. EMI 
0* tt . (GeTe^ C (M T e ) (Bi T e ) ] (mol%) X'B. * tl**ttt ft 6HS ft 

'89 2 3 0 1 2 3 0 9 11 
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v ^ Mfa&m 00-2l*M/rGa(DtroT-^^, 00-3&M;yin<7>fc<7>T-& 

*c ttriBM^ (ommm # * nx t? 7 ® # i* . i&mm <dx a* ^ 

Ufcfflla>7G*l&J*#, (GeT e ) [ (M T e ) (Bi T e ) j #(5****1*76**1 
J&(SP5,Ge Bi T e M (*■?%)) fcH-Sf*#5#CJ^*JHrLfc. *fc 

38-2 8.5 5 2 . 4 0 9 

fflKD7C*ia«<r, SC(GeTe) C (M T e ) (Bi T e ) J ftZW- ** *l*MIB7t 

' 89 2 3 0 1 2 3 0 9 11 

rt,Bi*3cfct>*MlZ-3^Xl*M^#7 Q 2%J^I*]i:fc*irC"> sn£*6C^ 
^(DjgJ&^ICP (ICP : Inductively Coupled Plasma , ^#fe^7* ; 7X^') §£3te# 

[0139] & IZ. BBftJIl 0}-LlZ, Jg2 0)#®Jf 1 Q> tUT(ZrO ) (SiO ) (Cr O ) (mo 

2 25 2 2s 2 o 5 0 

l%)#<5J&*Ji ^5nm©I«^% t fe5CMU Jg2<75^m#Jll 06 tLT(ZnS) 80 
(Sio ) (mol%) ftS&zm £35nm<Djp£fc&%J^lZjfcj£U #!RJ|X*iIEJll 07 

2 20 ' 

fcl/Csi Cr#Sj£%JS*30nm<7)J?£fcfc*d^£j£/£U *SlZ, 03 fcUT 

2 

Ag-Pd-Cu#6J&*Jl £8 Gimtf>JP 5 lzj£#t L£o 

[014(3 &m*Bf8.lsfr£2<»*rt yZVyVfkft 4KB"*"*. ^l<7)^m#Bl 02*3*0*^ 
2 CDS§fH*Jfl 05 ilSl 0(hmT-Ii6mm©(ZnS) (Sio ) (mol%)#Sj£ 

' 8 0 2 20 

n ffl^ x* % mm % nm t\T4 oov <d tts^b t-tj\* ^ uxjg^ ut 0 m<» 

#M1 03*3<feO t ^2<7)#®Sl 05 I*. BSl OQnmT-Jp£6mm<7)(ZrO )„ (SiO 
) (crO) (mol%) #SlS«A^ ^'J>^^-y ^, E*0. l3Pa<7)Ar 

2 2s 2 3 50 
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WlMI OK*. fiSl OQnmT-I^mmro.Go.To, Bifc«fctfM£# fcxA ^'J> 
V*—' Ty^m^BE AO. l3Pa 0Ar^Jx#ffl^T% Emmil^ffl^Tl OQv <7) 

<7X sitcr**t57.yt«s/*u>^$»— ■Tv |H *ffl^v JE^JO. 27Pa 0Ar:tfxii fflft 

ft mm i\X3 ocw <d &*> t-x a ( j>^ ltb^ ut„ si* a 1 c* b » h 

#1 00nmT*)1^6mmtDAg-Pd-Cu^6^*7.y\"^ l J>^^— ^^1^^ 
Jb0.4Pa (DAr^ixSH^T-, fiSft WHfcffl \,^2 OCw 0> t±|;bT-xA y*'J>7 UT 
JgmUto 1 00-AG>lB»JIl fttt.Ge, BK T e **tJ^— yv h *«ffl L/ 

[014 i] &±<&**CUT«*1 0l<7)±CJftl<7)^m**JSl 02. ftlfl>JlMl Qj , IBM 

i ok*2g>jilmi Oi % Miomnitmi o>. ^VLmmmi oite±zfs.mmi o 

^UMU&*04**<fci4»IIB<D±C*#s— »«11 0tUTiSSl2 Gnm, 
0. 6mm<DRMtK<7)#U^-#^-hg^;£&«£-tt£o ^UT, Mil Qff> 

HI 09 =£3 0Aim<Djp*T-fl5m"r%ii|^Bf (Z»3fa-»«11 OtiSMl 09 £:OUT 

[oi4 2 ] 5f*-»*ll 0**^t>-ttt«»aiSB- fa XS«StlfiU«:.«iaHkXgizj3^\T 
B,»ft81 QimO)¥i^ L,— «f*tt ^>T>1ifgiB^^^l OO0>IB«J|1 C4 ¥ 

S22 ~e Qnm<oiifflfl)att«ttrt7?eBr±iau:M-3Teffl-^*itfc. n*ic«fc»j 

«I»HkXS/rl*7U«tM#l 00-1 ~3ft*tf»H*Ml 00-A<DtS#lB®^ 
#1 000)#«*^7Ut 0 #«Ut*#l*^tl*'*a®»S»*#Rc*«)16%,R 

al<l2%T"a»ot. 

[0143] SCEMtlMiSaC'jyTllflt*. 

tS#IB»^i*l 00lZlf^^|B&-r5»t«()lZ,«#iB^^#l 00*l§H6*t±**£ 
> KlU^E-^t, U— •f*lll«6"*"* a MH*U— V *H*fc*¥>\yKfc» U— ? 
3felll«fll»gB»«#l 00TOE*JB1 a±lZJH3te*tt*»«BU>7:fc*JWS UfcH! 
6 WlB^S^^S^ffl ^to UtttlBiK&ttl OOCDfPffi IC*3^&> ftS66 
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OnmW¥i# U— *ft.m am 0. 65<7)*f^lU>X«fi&ffl U4. 7GB#«*B 3 (DfB 
Si£*Tofco tit $S IBS & 4*1 OOSlH|i|5*ti:*lHll£3&». 9 000I°H£/##611 000 

[0144] iBsts^ifflut^ ^v^ofi^s^iBst^-^tf , m3£©tfe«^stn*ftt 

TftiTJKrt * tlT ^* *««■ ft CffP« T* + fiP) tjS £ $ (IBM (Dig ffi * D 3$ Jt £ 

[0145] , *jy2m*mm-?*3kit*%ito*fi:toiz* t:-*A'?-(Pp)d3<fctfA'0'* 

A*9-(Pb) SWTroflT-SSU:. u— f ^Hl^iSiA'^-u^JuHftyX'^-U 

^jitomx-jw-mm smmmmm^-i oociau-tTBia* lt, o. 

42/im(3T) «H. . 96 n m(l4T) <09>$fAM*(^|,-;7SB» C*»i)lB«JIl 0 
4(D|^-<D^JU-y^® IZ1 QlHllBaUfc. ^©I^ ^U^JlXWU-tr*^ 

[0146] IBS^, SM'Ai':/*— Aj|,7*?-r-«f— *flH,\T. mmm<»VvZfe&±&®.m 

%m ^ u t:— ? a 7- <? in * t± x % 7 AM ^ <r> w- *d v v sMi # 1 3 

%iCjSUtfc€05t— ©1. 3fg<7)A7-«{5 Cppl tf— ? 

A7-£p p ic@bu Avr^A^-^s^^sttt^iBSt^co^T^ 

#y *II *SI m U 9 >2" All 5? v5»ffl *" 1 3 % M T fcfc ott^ro. /\" -<77, 
A 7 - <D ± M ft «fc T IBtt O^il £Pb CIS 3£ U£ . * UT % A -fTX A 7- =£P 
b CHJ£ U t-^^-a^E^ittfrE**^ C^^T^^ffi *3BJ£ 

fc£<7)£-?A r 7— 0)1. S^roA^-^PplClS^Lto PptPbtt, 16fgjia3<fct>-5 
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L£(SP£,4^<7)fESt^#lZT,RpfcPb£l£3£Lfc)o *<»1&& £311 C^f. Z(D 

* * IZ LTIS £ UfcPp Pb TIBS Ufc*§£- , « * (#1 008$ «ig UIBS C 

tfisnt, v^AOU— yA7-±M*#itTtltf » 16ft5*Tfc, Pp = 3 On 
W , Pb H 13mW^MJ£-r^-t^M*L-V \ 

[0147] ;*c> jgi^ns^Si:^**^' ±iBa>PpfcPbfca>WT7X7-ML* 

6, 3T<&*— Is^fcllT©*-' B**^SlZfH O0lBSUfco 110 aiZ3Tfs 
MB*U ^fH7A7t7^-Sfflt\T, 3Tfa^©^^(ilM4:dBm)£ 

ut 0 * 12 13 a chimb ^«b* i/c, 3Tfs^* trtic w** uztmn 

^ftC-^THJSUfco 

tons] & cis»l*ffPffi co^tk w*"*. fflisttffPfli IBS utimntfm^tkftT 

# CUffi Ut, Wffi », ±IB fcE«fl>BB«*f imi 
SSUto A#»*Wflf*aB:JR©ti3^"C«*. *"*\ ±3£ <D3M3I<7M*$gfB 
&&#1 O0C. ±IB(DPptPbi:0FBlT*A ,r 7— SiUtfS, ^>^A<1^«. 16fg 
31*3* 0>*#T, yi3*CF?> ftz^gfc U 5?v5Pi (%) 

«juii/t, sgs oc,«*jait2 cp/oroiismiccnscD^^^i oo^mttKu 
t« » ai « uj uto as? v j tb , IB® l-t te ^ tis * zms. uz«*v*ffl a (%) 

5£U£(fSSt«#14 ©!¥«)<> ^IBaiLT^fcfi^CPptPbtroHITA^-a 

0 Aja -(ja-j) (%), Ajo = (jo-j) (%)f*"%fc, AjafccfctfAjotf ffi 

«|fi]C*^ »»##1*fe(Ajo)l*Kft5STSB» UfcMC*3t\Tffi<**«|S]C* 
* 0 Ufc/f -DT.^SIIBfliCftt^tt^fSaOAja fcl6f£i$<75Ajo£, ?Jl,-7f3 
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m ft © A <&m T«*1t «R8B« T-<fc* 0 

[0149] 3«3i<7>ti!$8leiii£{*fctfc«0!l(D1i5 $8Bfi&#£Ot\T,16tejIlZ(J5l-t*>1l£ 
5fgjl tca3tf%Ajafcl6fS5$CfcW%Ajo<D!¥ffi&iKm> a3*0*16teB fc*tf5 

[oiso] s^CAWt^ii^nfn^rotilS'JT-^, 

S 3Q1BJ^± 
A 25dBJ^±3 (MB*^ 
B 2 CdBM-t2 5dB*>SS 
C 2 0dB*^l 
[0151] Aja$5<fc0* A jo: 
S 2%^/SL 
A 2%tt]^3%*I, 
B 3%HKj5%^M. 
C 5%^ -ho 

[0152] ^fftOfffli Cfc^"^ C J l*,^CDi^3SftT-<D^ffl^fflliT-**Z:t^U r 
B J ~S J l*^&ffl RlftgT-^^t^To B J l*»^bVt:t(B.)^iti*U A J «cMJ 
» £LV tt(t)tt**US!ffB*6C* "ft £LV t fc (31 ) "T *>„ 

[0153] [Hi] 
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[0154] ai lC^-r«l IZ, JittMl 00-1 -3 IZ-3^T&, l6fg3iT-(7)^*^, 5fgj£T- 
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3iglZfelt*IB^##i±«5t«T-€^*^to C<D<fc 5 C, IBISJI1 01£, (GoTo) 

89 

[ (M T e ) (Bi T e ) ] (mol%) T'^Sft, Mtf Al, Ga ££}3:lnT-a9%*m £ 

2 3 0 1 2 3 0 9 11 

[0155] (ISftEftU) 

H«H9J2fc, DVD- |JL|*Mtt# (OMISIB® Ji# UTH^ ^t. ^ttft 

J£Lto *H«6#JT-l*, 8B&JI1 W©fll«*||4%68«fl)iaE«*ft (Iftt 
m oo-4 ~9)£^§aLfc 0 JlttttCB, ztlS©«t#C»v,\T» fB^JSlOltt, ( 
GeTe) [(InT e ) (Bi T e ) 3 (mol%)T^**l» y^tHf *10. 05, 0.1,0 

'89 2 3 y 2 3 1— y 11 

. 2.0. 3,0.4, fc«fctfO. 5T**W#SiaWl^4t«)T*-3t, tislfc 
OfctotZ. ±gBSC(3) Tf^**l,M*'InT,y/riT«*#»*S**E0JIl 01 £W 
00(i£##^l 00- B) ZmUmlsfilo **«1TW« Ufc*#M 

1 00-AlC^S^^#^lffiBiL,tolB«II^WffiMO t lZ^i^14fTffil*, 5tei£, 

[0156] «*D C fit ttlBSttttl OOro^jg^aiCot^^W^o HJS«iJ2tC*5^T, S 
«1 Olfc*HS£0iJlTM£ffl UfcSt&l 01 tl^L'trot^ffl U 02, W 

KDRrnmi 03, H2o#®ii 05, M2<Dmn&mi as, ^'R'RffiiEsi 07*$<fctf 
sijjgi obi*, *n^nsEJ6«ii©«#ca3i-t*^tis©jiti^u*t»*ffl^- 

«9 1 x-ffl # fc ft ^ ia »^ *> it ig as * mn m <t ii * mm m 1 1 m 

[0157] IBSiJSl 01», ftl<D#@Jf 1 03 (Da® C7nm <7PJP 5 IZJ£J# Lt c IB® 
BI Oil*, (GeT e ) 89 [(In Te 3 ) (Bi Te 3 ) i ] n (mol%)Tai*n**J»^s*« 

ftizj£ ^#z:tizy<7p^i#^^?. t fe 5 iz,xy\*«/^ | J>^^-'yv^^^MU 
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[0158] Ufc&{* B^ftl** aiiiaiS»**Rcl9l6%, Rai^2%T-^oto 

[0159] JfcC»E»li*tWflli*^lz-D^Ta«"4"*. 

lt«i«lTffl^fct.<Dfc|5«a>IB«Si»ll«ffl^T. 5fS3$,6fS3£, 12«j*, 

T, 11*31**38*** IBH«#t£. fc*ff«ft«#tt«PHiB Lfco 

[oi6o] 6lI«)i4ietI#<:2M«>lj:ttllia)illlBII#i:o^T. S. 6, 126* 

[0161] (DIB St«S«llTRi«Ufctj3yTft*. fc£U"-"fc**UTt\ 

*fc(Dtt, ;"S*^#M<T > PpfcPb#i*5lT-S?\ lB®«#14t*&«#14<DM 

[0162] [*2] 
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[oi63] miizmtmiz. 00-4 5teM#si6te3i£T-<D$5fflT-<£fflT- 

n . *b o)« j$s t- » , b«. ± ofpffi # a snt©T\ 5 m m # si 2ft m t?« ffl r-g 

fcfcWT-fc^fco CtltZS* Uy = l©lirt©IBM**"*"**#Ml 00-BO)Jt 

2 

3 

2 3 

[0164] &##^100-4 -9C-D^»*ffi™*t*J**Castt*«l»J3BUE«*fe 

2 3 

* & , n <d w shi as* zr& m n © s?v*« ci 2 % wtt-$^ ®# 

[0165] Z©* 5 C, -LfBxt(3) T'^*n>M-In^<fet>*x-89T-$^, S^)0<yH 0 . 5« 
i^tlt. TfcttS, ^<7)=fe 5 ^#^^ffl-r*iltlZJ; k J,CAV©i^jifB®# «r^g 

[0166] (mmmz) 

Mtil3tt,IBMl (GeT e ) 89 [(GaTe 3 ) y (BiTe 3 ) i _ y ] ii (mol%)T-a* 
tt**m;!r6|iSC&K:j&*Ji tl/tcttt^tt, HSS0IJ2 tn« CUT, WttlBflttt 
ft ©§SIM fcfTofco tCSS, IM60l2fc|5*lI, ±IB^(3) T'TT^ti. 

M=Ga&*t>*x = 8 9T-&^ E.^>o < y = 0. 5 $96 fc"9"*t##S&*BEaUI £JfcJ# 
"T fttf » CAV off ttM # Rrtg fc A» * M ft » sn* c ttf *># ofco 

[0167] (Iffifl4) 

IM4», IBSJS1 0*£. (GeT e ) g9 C(AlTe 3 ) y (Bi 2 Te 3 ) i _ y ] ii (mol%)T-a* 
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ti**m#SHKttCja*JI fcUfcii MMM2 tg|« CUT. fltttflBttM 

ttoaiiftfe^tfM**? ofc. 38«E«2 1E*(3) T-^*n, 

M=Aia3«fctfx = 89T«^ Moo < y = 0. 5 «JS S#*IB»JI*J&ja 
Ttitf, cAva>»«8B»#"TO*a#*»##»s*i%£fc#*>#ofc. 

[0168] (HJS0IJ5) 

, m C^Tf*IBfiHt2 00M*UIB»lf£Mfc*ff«llttl¥flf*SI*L 

to #ns£fl!iT-». laawroffirt/f R**8«aofli«gB»«itfr(«t#fi^2 oo- 

1 *-«)*^«Ufc. JM*lftCl*, cnS©*#U:fcl,V^fc»W2 0H*. (GeT e ) 97 [ 
(InT e ) (BiT e ) ] (mol%) T**tl,y*"**l* tlO. 1, O. 2 , O. 3 , O. 4 , 0 

2 3 y 2 3 1— y 3 

. 5,0. 6,0. 7 33*0*0. 8Wtt»#SH*»P«*tOTft-3t. itn<D 
fc * CM (HP 5, M Te ) ^^^^^51^1204, *3j;t*Bi(fiP*>* Bi T 

v 2 3 2 

e ) **fLfeltfB»Jl2 a«#"T%Ji#;2 00(»E#M2 00-A33«fctfB)fc3MSLfc 

[0169] «tt)C:.1lt«Rfaftfttt2 0(W)«it^ftCo^T»WT*.**2 ftfcUr»*rt 
»(»*2 Oim^JU-y-^U— ^MOKita 32 M m)^flg^*n^ ,J *-*^ 
— KS=R(iS«l2 (km, JP*1. lmm)tflU Hl5 yZVXfgi 
grtizi* Uftltfc. 

[on o] mwL2 &<DnfonifWs$.zinti%.^\z,&mm2 tttUTAg-Pd-cu^sdu 

ZrO) (siO ) (GaO) (mol%) ft SJ&%Jf £2 Qim<Djp * fcfca* »C77\ 

2 2s 2 2 5 2 3 50 

Ml 05<Da®lZl2a)i2 01 £llnmtf>J?£fc&%=fc 5 ^'J>^C*»JSIJI Ufc 
„ESI2 Ol^.^frrrtlZiEail^cOInTe 0)*J^(fiPS» ±!H*<Dy<Dtf) 

2 3 

IC, ^l<D#®jf2 03 tUT(Zro ) (SiO ) (CrO) (mol%) ft&J&*M fen 

2 2 5 2 2 5 2 3 5 0 

m<DJ¥2t&** 9 lCjfcj&U Jflia>Mm#:Ji2 02 tLT(ZnS) (SiO ) (mol%) # 

7 80 2 20 
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tl^ft, m^(GeT e ) 97 (Bi 2 Te 3 ) 3 (mol%), fcJitfCGeTe) (Ii^T^)^ 

moi%) x-m* ti**m # sftzm t ux^gt Lt D 

05 iS#l OQnmT-JP*6mmO)(ZrO ) (SiO) (Ga O ) (mol%)#Sdfc* 

2 2s 2 7 25 2 3'SO 7 

[0172] &mm2 0*«, SSI OQnmT'jP*6mm<75.Go,To,BiJ3*D t In«#-tJ7,/\'«/^ l J 
y?*-? yMfcffl^T.JEjbO. 13Pa (DArtfxHffl^T'. M «SB 00 
w o m A UTM SJB^E LJt. 

[0173] Hl<7)#®Jl2 03G>7VTy* , J:'?JlHtl*. 51 It £11 Wl&l a«fctfHt2 <D#®Jf 1 03 

lroii^t^ii 02*5*tf!it2<7)mm#Jii oso^nt^tut. 

[0174] tt±©*'CL-TIS2 08<D±(ZJki*Ji2 07, ^2©iiftl2 0S«lBflUV2 OK 
fgl<D#®Jf 2 03*5*tfJfll<7)^m#Jf 2 Q2««SJ»:Al!itUfc»«2 08*7.^ 

six » m ut, * n# mi <r>m n&m 2 02 om.m &mvs 

0m m <D R&t* <7)T ? YJU ^ <7>M # SJ& * 5>- S * t+T , JUS - HM 
^SSRSJUTWreW^-tt, Jf2 oi«jemuto M—m2 QL0JP*!*, 7, 
K>3- HS Tlfc*t»«*iI^lt*IB©»**l 0 M mtZUT, ±#fcUTl 00 

[0175] *A -Jf (7) li 7 Ut« . *D8Hk X6 L'fc- «JW fl I8 tz*3 t\T 
fcfc, »fi81 QimO^Jefr U~+f «« r?T, titf6iE»«fls2 00TOl3SUf 2 01 ¥ 
#22 -6 O^imWlgfflro^tt^^rtT-lf^SlZMoTMpn^^-t+to CtltCJ^ 
*m<tx.mtf& 7U *®##-^2 00-1 -8<D1»*BIB»«#2 003>tiM»/r^7^fc 
o ^« UtlR^S^tt^ftlfe. *iS«R«*J!rRcttl8%, Ra&J3%T-£o£o 

[one] 2Kc.e»if£Wffi*fcc-3i / \TSigj"9"*. 
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3fe2 09 «t ooco&mmi a±c«3fe*tt*»«Bi x >xt*aiiiufcH 

6a*J*OBftl9£M«fflli&MlB«MHt2 00(DM CjS^xTB, &S4 0 
5nm©¥W#U— VtBB P* 0. 8 5 <D**4»U>X*«ffl U 25G B^Sffl^OlH^ 
*^T-3fcofll*SB»«#2 00B, lftf«(4. g2m/»,T*-$t|Eau-K:3 6MbPs 
) , 2^31(9. 84m/^> 72MbPs)*4fgjl(l9. 6 8m/S>. 144MbPs) WlW* S t 
Jk»*»CEHsa«E*, IB&LfcofE^U£fI-^(DH£fP#iG:, lf&51*l ^T", 0. 
35mW<DU-+f5t*Ml*LTllfi£Lfco fcfc. S^ifffi^^B, lftffcJ^***!* 

MSis IS 5? v * t& $fc H ^ y S H(OW-^B) *# » * PS <0 *> v © * S C « , *-f A -f 

[0177] **\ s^*« *»Jfe"*"**fr t:— ?A7-(Pp)Rt?A^T7.A 
7-(Pb) *ttT©$ITRSLt. U— f 3fe2 op*, mm-l/^hW-tlW 
- (mw ) HE A -7- ju <DA -TT7.A 7- (mW ) n<D HIT A 7- IS » LA # fifll IS 
!5^Ji#;2 OOClPlttTMlt UT, 2T(^-^ft 0. 14 9;, m) #68T(^-?S 0. 59 
6 (im)<D 1 ?>'5tAm j %Z&mm2 0KD l^-O^U— CI OlHllB^Lto IBS 

<?« «*tit#E»*# C-D^T HIS U ¥^S?v^**^i C** 
kr-*A7-*ppl tZlSSuto K-^/^-Sppl CIS U yK7^A7-« 

* A* A 7- *Pb CIS J£ Ut. S OP , A -<77s A 7-«Pbl:itU tr— *A 
7 - =£S <? ^ ^* ^+ fc^. gggt t: o ¥±5 i> v *5B9 ^ U ¥ ±5 s> v ^ * 

§<J^C&*£-?A9-*PpCiS:3£U!:o Mz.& > &<*#-^2 00-3<D^frlza 
t^T» »StlfcPpB» 3 6MbP S £*S^&5mW % 7 2MbPs£fe 1/^1*5 . 5mW\ 1 
44MbPsC*5l- rn *7 • 4mWT*y. f^^rAy^^ff fctl^fitT-fc^fco 
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, «H*M2 00-3CDjgflsT-#6tltLEQ^v^l*^ 3 eMbPs^fc 1,^1*5 . 7% 

7 if t tlfcffi T* 3d ofco 
[0179] JRC^jBAJMS^ftC-D^KWT*. ±S3fl)PptPbtfl>WIW7-a»Uft: 
XT 6, 2T0)*— • e#fcgT<D*— fll#«XSCtt-l 0[sllB®-r*o HH 19 g lC2Tf&^ 
ZBm U ^^^ATt^lf-tfli^' 2Tf^G>MS«(#tt:dBm) «3H 
3E Lto 2fc IZ, 12 HI a CgTff ^£fB& L/C. 2T{l^tf t'n£" ttMig Ufc#38ffi 1/ 
t. CG>»a**JS**(*<4:dB) t£it5o 3Bi***t^*»C»i©« 
Sa- fQ M^^:€^o'(itUTtt,25dB^_h33W*UV \ JSi^l*, ftJft%ftC&« 

[018 0] »C«*1tWfllU:*D^\T»W^*.fll*ttMtt.lB«Ufcffll**Wa*#T 

UWl OOIZ, ±iB<D«fc 5 lZLT^SUtPptPbi:(7)F^T*;\ ,r 7— IlUftfS- 
Af="^=£, lftFa»2ft«,4ft»©*frT,-2fJI,-yU:««[K9^E«U S?v5P 

(%) *3asu)t.Mfi8 ac,«**aB«2 cp/owuss izztisro&ttsi oa$Mtt 
g uta , v j tdbs u£ 0 k " tu ut« > ib« uxfc ^fcM £ ut^v^P a (%) 

6, 1 Isltf— /T9-f H,TS?v£P ©(%) £>l!l5£ Lfc(»Jft«#tt«>Wffi 

fa?*, Aja -(ja-j) (%), Ajo-(jo-j) (%)tt*t, A ja A jo if *S ^ 

& fc\ {HUte ( a j 3) »ffifgj$T-|Bii Utff-^ C^j v,\T 

<ft<&*<ig[S)lI&^ §&«#14(Aj 0 ) ttWISiSTlB* U^^-lZ^)t^ft < ^* 
MACS*. Aja*3cfc0K-Aj o (Dffi^/f/J>«^»t\ j£^\ggjlMfflT-J^:P : -£&<'(£ 

[018 1] 8«Sia>fll«IB«**tJttt«fl>fll«lB»«HtC-D^T, l,2.4«3*CjStt» 
58*5** Aja, Ajo<73Wfi&^m«a3lC^foa4 , sS,C,A<D^l*»^tl ; etl/^ 
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S 3QiB&± 
A 25dB^±3 OdB^^S 
B 2 0dBJ^±2 5dB*^ 
C 2 OiB^M 
[0182] Aja&JiO* A jo: 
S 2%^M 

B 3%&Lj5%&M 
C 5%tsk± 

[0183] i\fti<D&m iza^xfc, : t<offiimm.T'<Dtiimtf mwtT~3>*z£&mu r 

» £UV t fc (t)*t*U SfPffi tt* 6 <Z± m £LV t fc (51) ** "*"T*o 
[0184] [«3] 
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[0185] «3C^-r«C,«#»-^2 00-l -^OfcttC-D^TI*, "r^TOfcaSTBJSl 
0)aB«JI»»ttiS^fci«***»C*e < .Blu-ray Di «fti©4ilttTT»« 
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4fem<Dm£m#cmmT'&r>fc B hps. z(DMft<D&mm&t&8i< n mm.ifi&<.B 

lu-ray Di sc tt«W1^31M±T-y:^fflT-€^t^^t>^ofco 
[oi86] ^##-^-2 00-1 -8tZ-D^\T,«fflRTl!B«:*aSCj3tt**wiiUE«ttll6«.l 

2 3 

[0187] ZLtf^lZ, ±IB5$(3) T-/T^*tlsM=Infe«fet>'x-9 7T-$^, M^o < y H a 8* 
«k =£teffl "T* >K Blu-ray Di sc tt« T'fe > CAVfB® # Wig fc*» 

ft n fcfli « ibh *■ n 6 ft* o 

[0188] (HS£0!l6) 

^S£^J6 t*. I3^S2 (GeT e ) 97 C(GaTe 3 ) y (BiTe 3 ) 1 _ y ] 3 (mol%)T«* 
tl*#»#Sllfl»C**JitUT,fll«E««#(«l#»^2 00-11 -48) £M 

„ H«i#l5 tC, ^(3) T^*tl» M = Gaj5«feOPx = 97T?«W % I^o < y H 0. 8 

fc "Tt* n * sj£ *lBStjf £Jfcj£ -T+xar , c Avian # rTH * a» * 

^ 6*1* Ztift>ft -d to 
[0189] (HSE0H7) 

IMS«7B\IB*Jl2 0t£, (GeT e ) [ (Al T e ) (Bi T e ) ](mol%)T*0* 

'07 2 3 y 2 3 l-y 3 

ti**t»A % SS8Kttt:A%JIfcLT.fliaBB«*#;(«*#*2 00-21 -28) 

s HJE#lj5 t^t:. Jr!B5$(3) T'^£*l,M=Aias«fctfx = 97T-<&^ fio<><y H 
0 . 8 Zffi t WW fc*m # 6j£ slEitJS *«J« ttltf, C AVfBIl if RT^fc a 
ft & # # # Z ttf t> ft r> fc. 
[019 <j (H«60"J8) 

HSE#!l8T-tt, Blu-ray Di sc tt«"?» S-^2 -D<751»£8J1 «f t % 03 Ul^f* 5 
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mmx-l*. ^KDlBaJf 3 0\ (GeT e ) [(In T e ) (Bi T e ) ] (mol%) T 

7 x 2 3 y 2 3 1-y 1 00-x 

m*tl*ttn. ^tttC(SnTe) (GeTe) ] [(In T e ) (Bi T e ) ] (mol% 

y s M-z x 2 3 y 2 3 1-y 100-x 

)T^*n%«»A , SSIKttC**JitUSl2a)IBajl3ll*, (GeT e ) [(InT e ) 

y x 2 3 

(BiT e ) ] (mol%)TjF*ft*#»#SjlKttlZja*JffcUfc. tt« 

y 2 3 1-y 100-x 

(DfcfctZ. fllOiaaJf 3 0* £(GeT e ) (In T e ) (mol%) T-/^£n**m#(5ig 

7 97 2 3 3 

ttt«# (**M3 oo- a) *mm ut<, iBas^PiiMo* c<gj»ttw 
ffi ^ a £JU* ft est w f * . 

[0i9i] ft4D(=>1lt*tlB8&#3 0(W>*Jfi^at:-o^\TBiWr*.**3l5tUT»|g«i 

[0192] a«3i5 <7>mrts*-^^*+ita® tz> 3t2 <7)js*ni3i4 tUTAg-pd-cu^ 

SZ&aJl^s Chm0>J?«t&** 5 £xA>2'J>^C<fc^J&U Sis tf>^m#Jf 3 13 
tUT(ZrO) (SiO ) (Ga O ) (mol%) tfSf&zM £l7nmO>J?£ fcfc%<fc^ tC 

2 2s 2 25 2 3 50 

«/£'J>?lC*^#U ^3 <D#®Jf3l2 ttKWf H2 0)lBa®3ll€lln 
m(7)J?*i:^**^lZ7,/\*«/^ l J>^C<fe^« U£ 0 *®##-§-3 00- 1 "9 £|5^T, 
Sfl2 (DlESiJf 3ll»> (GeTe) [(InTe) (Bi T e ) ] (mol%)T«**l»» 

'97 2 303 2 3073 

«*S*Kfidl4* 9 Lt„ tt3£0!lT-<fc%&#3 OO-ACfc^T. J&2 <7)IB 

gl3 111*, (GeT e ) (Bi T e ) (mol%) T-a*tl*#^^6llM^I lCj£*Jf tU 

y 97 2 3 3 

1t 0 mzM2<Dmmm311±l^ |£2<59#ffi/i310£L-C(ZrO ) (SiO ) (Cr O q 

2 25 2 25 2 3 

) (mol%) ft S/&*Jf £5nm<Dj?2 t&SJ^ IZ7.A '-»>^ C<fc *JJ£j& U H4 <7)M 

50 

Hflsjf 3 09 tUT(ZnS) (SiO) (mol%)#6J$%Jf £60nm<DJ?Sfcfc*<fc^lI* 

y 8 0 2 20 

Ay£U>?(Z*»JJgA Lfc„ ^tllZJ^J. ^2<D'ti#B3l6^^^*nto 

[0193] &£.§§m<*jf 3 o^asc, gtrts^wr^^jis 03^2 5jum<oj?*T-^ 

Lfc. *Fb^J13 OB roirtS*M«tlta@ H3 <7>M®#JS3 07 tLTTio ft 

2 
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UTAg-Pd-Cu^S^^>H«lonm(7)l?^T-Jg^U BKOmMi^m^ Q> fcl/C(Z 
rO ) (SiO ) (Ga O ) (mol%) frZf&zM £lonm<Dj?£ t&*ck^ lZ7,A° y^'J 

2 2 5 2 2 5 2 3 50 

[0194] SKDfSSif 3 a«.«#:S^3 00-llZfe^\Ttt. (GeT e ) E(InT e ) (Bi 

7 97 2 3 0 3 2 

T e ) ] (mol%)T'7jilEtl*tt®ti>smmtotZf$.>K Mft&^3 0Q-2lca^Tl* 

3 0 7 3 

, [(SnT e ) (GeT e ) ] C(InT e ) (Bi T e ) ] (mol%) T'^£*U>*m# 

0. 1 0' 9y 2 3 05 2 3 053 

SlIteCl'MMf} 00-3lZfe^Tl*. [(SnT e ) (GeT e) ] [(InT e 

'0-3 y 0 7 97 2 

) (BiT e ) ] (mol%)T'^*n%*t^^6^M^lzm?»t-WT-^-ofco tbMJ 

3 0 9 2 3 0 1 3 

T'&Zt&m 00-ACi3t^»^ JgKDfBfiiJf 3 0ti*(GeT e ) (In T e ) (mol%) 

' 97 2 3 3 

[0195] HKDfB^Jf 3 a±tl, 3ll0)#®B 3 Cb tLT(ZrO )„ (Sioj (cr O ) 

2 2s 2 2s 2 3 

(mol%)#SJ&*Jf £5nm<Dj?£t&*J^CJgJ&U atlff>^m#JS3 02 tUT(z 

50 

nS) (SiO ) (mol%)#S$*Ji£4 Gun <7)jp 5 C Jfc U£ 0 ZftlZ±*K 

's 0 2 20 7 

sti <nm mm 3 1 7 tr mm * *x t. 

[ 0196] #J| (DXA fe* JB#*# *M B M ~t*o Ml (DfcMm 3 14 (D7J\' y 

7.A v5»y>^*#B, nfifi^j5<7)^2 0)mm#:Ji2 a^^nt^fiituto H2<dib 

®H 3 111*. ilSl 0QnmT-J¥*6mm(D, Ge,T e , Bifc^tfln^ fcXA' «/^'J> 
^S-7«,S£ffl^\7\JEA0. l3Pa (DAr^xUH^T, mm,MM ^Tl 00v 
<D T7vA° 'J><? LT % St *»J« bt 0 

[0197] m2<r)%-WM3i otot.a ^y>^*fH*, st«i«li©»ifi*oP»2<D*iiiJii Q? 

[0198] ^±(D«fe ? lCUT^2 05ti#Jf 3l6€JgmUfcS«3l5 *A «/*' J >^ 

[0199] jrc, *rsb3 cb ^wcjB/sufc. ^-r.^m^Ms o>oai5(z.**ift 
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*-««*SiJBIUfc. *tlC*»J,»*315tRI«©»«©*rt«JJr«lHC*** 
Cd2 00] (t»BIJI3CB*TJB«Ut»«315*SO r 7 k A^ , J>^»ilCK«UT, + H3JI30 

8 a en i <d« m 3 1 7 ut. 

[tfoi] *1\ +B!i3C8±C»ll3a)«l*#ll3 07«B^Ut. »3<DR«#J13 07I*, 
iBSl 0QnmT-J?^6mm(DTiO 2 XA*^^>^^-'y ! ^^.Ar^j7. fc3%<7)S?fl;tf 
**S^UfcffijbO. 13Pa oM^tT. H«»«S*ffl^T4 OCWO) tfjjbTx/X y 
*y>*UrJBj*Ufc.l*^T, *l«)fi!}13 0S«&2<&R»M3l4<D77 , ?3/* , -'> 
^*#tR|*fl)*frT}g*Lfc. J£2<75^«#Jf 3 Q5©7.;ty5i'J>^*fH*, £5 
<DSim#Jl 31305^ tit TOtLfc. J5lOfBSJ|3 (Ml*. Ml 0QnmT'g*6m 
m <D , Ge, Te v In $3<fc tfBi A yfr Vy? ? y ffi * 0 . 1 3Pa <DAr?Jx 

3ll<7)|B^Jl3 G4l*> Ml OQnmT-J?£6mm0X Ge, Sn, Te. In fccfctfBi^ fc 
7,A"y2 l -'>'72— y»;^fflt^>EAO. 13Pa tf)Ar 25*31 HflT-, HSiEfltSfcffl 
t\T5 (W<75tbAT-7./\°^'.J>^UTJf^Ut 0 ZIZT". Hi (DlB^H 3 * 

3 CB©7.A HK§0!lia>SfIlfc<fctfSg2<D#®Jil 03fc.*tfl 05 05 

^tlfc^HUUfco fitl<75g§m#Ji3 02<DXA* y5«'J>^*fH*» H«i011<D»lfl>B 
m^Bl G2fc*tf*2roB«#«l 06fcE«tUfc. 
[ 02 02] ft _t <D«fc 5 IZ UT * M 3 08 <D± CJglfll ft jf £JKj& 3 1 5 XA y*'J> 

[O2 03] Htl(Di§«#Jf 3 CE<D«iiiU:SR^»*<b14«H!B«7.t>3-^TfML/ 

|]i(nJ!<*H:10jumT-3o^ >/— NDJ?£&65 m mT'&oT, *A — S3 0L±#tUT 
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» 7 5 ix m (Dm * £ *f UT ^ o 
[cp ot] aA-JIJBJfcMl&7», SJ^^Xig^HfifiLt. «!]^< D xglz*3^Ttt, jRfi 
81 (hmOmmWls— ? ^>T, ti-UtolZ. J|l2<D|BiRJB3ll*SJ»!^U * 0>& 
fgKD&Mmi 0l*#)»HtL*:. tV***l*.¥e2 2 -6 ChiinCDfgffl<D3?t*fIij£rtT- 
SOE±®CMoTifga^*itt. ZtlCJi^Jfi^xa/r^TU »H*M3 00-1 

<7Mff8Jl3 17 f!2 <D1t|g]f 3 16 0>P5;& (D^MSflJ&lt^ff . Rc&J6 %, Ra,^ 

+f^6T-«ijmUT^CtlClSm*tlt^o fglO>1»$fiJl3l7<D3tejSia$t*T c 

*i 5i%, T a ^ 5 2 % t-& o to ft hi m m aft&mmvmm » , * mm * 

SS 3 1 5 ± C^Si L/THS£ ut 0 

^^^g«ffl^t= * ^ta«^^3 0(M>MlZfc^t*« &R4 OBnmOU— »f3fe 
3 18 fcR Pf» 0. 8 5 0>MiaU>X*ffiffl U »l©««J»3l7fc*2<Dfll«Jl3l6© 
#<*(C25G BS*ffla«)IB»*^-3fc.fll«lB»«#3 001*, H«6flj5 tMC, 

item. item. 4«fc ©fcMTiaa ut 0 e« ufc«^<DB<tw« lfeiiffl 

^T-,0. 7mW<DU- +r#£J»Sl* LTHJSLto fcfc, lf£3$«fc l J 

^y^flKDiasci*, MA-f>$!-Aj| / 7t7'r+f-«fflt\t. 

[Ce 06] S?v*<**S!S"*"**#*fc ti*-^A*7-(pp)Ro-AVTxy\ , '7-(p 

b) mmrns t^«ro^iHtfifeoTSsfeLfc. &##^3 oo-ia>gn*c^>t^ 

1 <Dtt $8 JS 3 17*5*0^2(7)11 $gjf 3l6(7>Ppt*L^'ft^ lfe-^< 36 MbPs) £*3 
tNTtt^lomW % 2^3$(7 2MbPs) C^St^B^llmW .4^iS(144MbPs) £*5 
^TB,^l4mWT-^'J, +»vXfAA7>Xtftn%fT'$ot. St. J®##-^3 
00-l<7)&# tZ^\T, liSfifcLEQ^v**^ lf»J* (36 MbPs) Cfc^\TI*!if 
l(Dlt$8Ji3l7tf7%, JJl2<7>1S*Slf 3l6tf5. 7%, 2^M (72MbP S ) £d3^T«J& 

iamum*?. 5%»»2«)itaji/r6%,4«a(i44MbPs)C«t^(*»i©fli 
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o 

Aja, AjoOffFflllS**a4(zmTo S,C»A©*l*tt:*n^*l, n 

Dfi m 5 t» w t as i jt-&* o t c u " # » 5g * g < , p p tPb n * m 

[ (2 09] [f*4] 
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*J13 0*CSn**tjaU*»^3 00-2#$«fctf3 00-3 IZ^T »», 5$ (4) iCfcW 
%z<D<fity<D{i«PMUT, JS#S#3 00-l<75«flst»tS|^H<75Jg*^, Aja % A 

iozm *zLntfT'2iz B cio^m«fe v ^z<7){gtto. 3^t#»*u<, zozommizft 

ttZyWB »0 . 9 51 T # » £LV t^fr* 
[0211] ZltllZMU &<*#-^3 00-A<D*#Ofctt«) ICOLNTI*. Sill $Slf <D1 -4 

flfiT-^-^to ^+U*,*l(DE*Ji*«l«"^*(GeTe) On T e J , (mol%) <DtS ffl 

'97 2 3 3 

" Q 3i ft #* T Jg 2 (DlBIt Jl (GeT e) 97 ( Bi 2 T e 3 > 3 (mol%) 

[<B 12] JKM-53 00-1 -603«(*:t:-3^TI*,»*J3SUE»ttfl6t.l^ a*Tfff l/t 
„ In Te **iPUfcZfclZJi*ffi»Ji(*^Lr^, WSKMO^v^fi*^ 

2 3 

[0213] Z<D**C,2-D<D«««*W"r*««IB«*#3 00lH3L\Tfc,IB»JfC* JrlB 
5t(3) *ttt±iS5t(4)T-^*n*W^T-iBSJS«fil^'r*Cttz*vJ % g^&jgg 

fi'MStj$ft<752. 4^^±T-^iKl3lg|5fflT"^fflT-S*Ct* r 5ilS*tlto 
frS^fSBElCfctLtf, 2JSBlu-ray Di crft#T-fc, CAVlBStf RT^t&*flEn 
fctitfgfBglJSHfrtf^Stl*,. 
[02 14] (H«6#J9) 

|gtt«!9Cas^Ttt»MtUTInfl)fit)yCGa«*tJ*t»«ttffl LT\ 3M<Dtt 
3 00-4. 5 ,6)*aiJftUSI«l«8tTOCLT,IB«B^WfflliaS«fc^ 
MttffNf &##^3 00-4lZ*3^T», 111 <7?IBtlJf 3 0*fcffl2<Df3 

»Jf 311 (GeTe) [(GaTe) (Bi Te ) ] (mol%)T**tl»#»# 

97 2 3 0. 3 2 3 0. 7 3 

SStKtttljiUJifcUfc. «H*M3 00-5lZ*3^Tl*,miOlBS«3 W£[(S n T 
e) (GeT e ) ] [(GaTe) (Bi T e ) ] (mol%)T^*ft**m#Sl*K» 

0. 1 0 9 97 2 305 2 3 0 5 3 

CdUJi fc U *2 (DlBSiJl 311* (GeT e ) [ (Ga T e ) (Bi T e ) ] (mol%) 

• / 97 2 303 2 3 0 ' 3 
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T^*tl*#^*6HHfl5 1Zf$.*m tUto &##^t3 00-6 tZfc^Tl*. JftKDiB 
SJf 3 0t£[(SnTe) (GeT e ) ] C(GaT e ) (Bi T e ) ](mol%)T-^2 

7 0. 3 •' 0 7 97 2 3 0 9 2 3 0 1 3 

tl*«^*6HSWlC^*JitU^2(DiB»B311^(GeTe) C(GaT e ) (Bi 

y 97 2 3 0 3 2 

Te^) o7 ] 3 (mol%)^6^M^lC^%Jf ttt, 
[CE15] ^WMm.MtUTGaSffl^fe^Sfi^JStll^l^HBlu-ray Di <jft«<758t 

n* , c avib» aim *m n tit «sib« * % ^ t> # ^ t 0 

[cp 16] (HfiStfiJl 0 

USSflJl Olza^Tl*,MtUTIn0^t> k JlZAl«^tJ^«^ffl UT, 3«HO>& 
#(&##-*! 3 00-7, 8, 9)««JftU StSfi«8 tTOCUT»lB«S*ffPffiiS«feaP 

mmimm zmm ut. &##^3 oo-7tz*$^i** »io>ib«jb3 oitfg2<E>iB 

Sjf 3ll£&C(GeT e ) C(AlT e ) (Bi T e ) ] (mol%) T-^*ft**m#S 

'97 2 3 03 2 3073 

HSCtfjlCJ&fcJl tUt. ^##-§-3 00-811*5^1*^ HlOTtBSJf 3 Ol£[(SnTe 
) (GeT e ) ] [ (Al T e ) (BiT e ) ] (mol%) *6lll^ ClJUJI tU H 

0. 1 ' 0 9 97 2 3 0 5 2 3 0 5 3 

2(DfB^Jf 3ll£(GeT e ) [ (Al T e ) (Bi T e ) ] (mol%)#SSKttCjfc* 

'97 2 3 03 2 3073 

Jf tUt. *&##%3 00-9 Cfc^** IH105I3S1JS3 tt*[(SnTe) a3 (GeTe) o 
] [(AlT e ) (BiT e ) ] (mol%) #£XKti Cj£%JS t U %1 0)&WiS3 1 

7 97 2 C 3 0 9 2 C 3 01 3 

lfcCGeTe') [(AlT e ) (Bi T e ) ] (mol%) #S*R» ClS*i tUfc. 

'97 2 3 03 2 3 073 

[a 17] ^- m,MtUTAl£ffl ^*»» HS60!l8 tmW.. 2jfBlu-ray Di <Jtt«<D& 

, c avib® # to &m n tit m IB it * » sn* z t> # o t. 

[ffl8] (*«E«11) 

mm m nn t- i* , m * as icuss #j 5 1 m c ux , biu- r ay Di sc tt« o> *^ 

at UTM& *ft oto Uttl&lZl*, Hl2lZ'TN"rtt$giB^i®^2 00£ti!i£ U, IBM 
C«MttWflli**JfiUt. MflUHTB, BBSS 2 OK7)i6&j£tf Pfc%5 
S£<Dltf8lBS«#(j8###2 00-31 -35) «tMKUfc. JMfctfJlCl*, Ztl6(0 
*#CaSl,\T*lB»Ji2 (»(*, (GeT e ) x [(InTe 3 ) o3 (BiT ej ) 07 ] ioo _ x (mol%)T- 
jj^tUxtf^tHftlSS, 88, 91, 94 , fc<fcO t 98T-a9*W#SHfCtflCj£ ; &t,<7) 
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v *$*tfBi(ips,BiTe ) *m\js.\,\umm2 a *m-f%u&2 ooo®##^ 2 oo 

2 3 

[a. 9] §*J]UMit$gieiii®#2 0 07)131 ifi 15 5£ IZ ^^^8^-^*0 18 MM 5 T'teffl Lfcfc 

S« 2 ft (Dmrt^Jg^fJ^at:, J5l^ll2 0? tUTAg-Ga-Cu^S^^JS^s On 
m<7)m*t^*<fe'lZ7,y\• fZ^'B^. Ufc„ IZ, Si (D^m#Jf 2 06 tLT( 

zro ) (sio ) (In o ) (mol%) fr6>]&%M £2 Qim0)Jp£ fc&fc^lZxA' 

2 2 5 2 2s 2 3 50 

m#^2 a <Da®u:iB»S2 a «iinm<Dji^t^*«fe'tzxy\ , ^ , ' i >^iz^^g 
as*tfsf!i<7)s§m#ji2 02«, **nrtin*0i stash uttctB«©tt»«ffl 

2 0D-C^3«fcO*2 00-D<7)^#» J ?-tlf ft,IS^Jf2 0» «(OeT e) (BiT e > (m 0 

' 93 2 3 7 

1%) , j3*Of(oeT e) (InT e ) (mol%) T^*tl«»» ^SSIKtt C««J1 fcLT 

7 9 3 2 3 7 

-y«5»M*, iSSl OOnmT-Ji^emmroAg-Ga-CutfS^SX/t yZ'JXf*— T 
V h *fl!l,Vffi*0. 4Pa 0Ar^Jxllffl^T-, jEa«W*ffl^T2 OOv (7) 
V* , -'>f LTJKJ* Ufc. H2 0)^*<*:ja2 ft iSSl 0QnmT-J?*6mm<D(zro ) 
(sio ) (In o ) (mol%)#Srt»*Ay5r , J>**— 7 y ffi AO . lap 

25 2 2, 2 3 SO 

a <7)Ar^jx# fflti m & mm vx 5 oov o t-xa lxb^. u 

/to IB®Jf2 Ot Ml OQnmT-JpSemmO.G To, BifcJitfln^ *> 
Z'JyyZ-ry^mvT.EttiO. l3Pa <DAr:#7.flfflflT-. BllS^ffl^Tl 0 

ov (DftjDT'T.nyZ'jy? i>x . mzB&isfi:, mi(D%-ffim2 03 fc±zff£i<r>mn 

#§2 O2 OxA^'^^frB. ftttfflls ffiftlfitl^itUt. 
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[0221] tt±©* ? i:LTisi2 CB<D-hiok&fji2 07, M2<nmn&m2 06.umm2 ok 
aii<D#®ji2 Qi&<k&mi<Dmn&m2 02*iS/£j$jgtLfcg«2 qbst.a^'^ 

y«E«#SW 'JtUUfco ^tl^6. JglG>SI*#Ji2 Q2<Da®t:3lR^«*-"= a fl||g 
T«*7'^ , -'JU3R ottllB £xtr>zi- I^TJfc* U XAIt3KMM# SMI* U 
T*B«**tt. *A— M2 01 =£97 jum<Dj?*fcfc*<fc 5 (Zj&J&Lfc„ ££(ZAA 

[0222 ] *A-JI«>«J*lS#l*7Ufc*. J!lt«5 t[^«(D^#T-^D»fl^ a xg^a]5gU 
to CtlKLJiUlSOJdl^Xgtf J$ JU ^##-^2 00-31 -5 5 35*0*2 GD-Cfc^tf 

#Rc,#)l8%, Ra,^3%T-35-p7to 

T**. &##-*l2 00-33 iZfc^T, *§S*lfcPpB, lfe3£ (36 MbPs)Cfe^\TI* 
5 . lmW, 2^gj$(72MbPs) CjSV,\T»5 . 5mW\4fg» (144MbPs) Cj5^\TI»7 
. 5mWT*y, -f#V7^AA7>7.j!r fcftsMTfcofc. »S*l&LEQ#y* 
fit*, lftfi* (36 MbPs) CiS^TI*5 • 6%, 2^31(72MbP S ) Cfe^VCttS . 8%, 4 
•f&j$(144MbPs) CfciyCB6 . 5%T'&>K +^vX7 i AA"7>7.* r ttl*filT-^-3 

C0224] 5«»<0flt«IB*tK#ttb«ffl<02M<Dfll*lBi»«l# t-DU^. 1» 2.4^)$ 
[«5] 
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[0225] «5 tC^"T« IZ, *®##^2 00-31 ~85^^W^ "T^T <7)if^3$gT-B^± 
fe«feCfR«frJl2 OB ATfe, (GeT e ) [(In2Te3) (Bi^T e 3) ] (m 



WO 2006/011285 



68 



PCT/JP2005/009163 



o ,%) T-a * ft > 8 5 = x = 9 8 ffl Zffi tlttt T IB® M 2 01 =£« $ Lfc # 1* , 
S A 3S g ^ S ^ fef 3$ M <7) 2 . 4 fe( ± T* « * ^ 31 S 15 H T- ^ ffl T" € C t * 51 ^ 

[C£26] &##^2 00-31 ^SWjtflstCo^tt^^LJE^^^^l^'^^^ffi^ 
to fO)M*,l*#§2 00-31 ~35tt,InTe Lfc Cfc fc*£ 

2 3 

[ff27] (H«i#[|l2) 

HS£$J12 Cfc^Tl*, MtLTIn^^^^lZGa^tJ, (GeT e ) [(Ga T e ) ( 

7 x 2 3 0 3 

BiT e ) ] (mol%)T-^*ft*«^A > 6HMWlZ^*IB^S2 0l=£Mx.t, 5 

2 3 0 7 1 00-x 

w.m<DM#($mmm 00-41 ms> ^iauns(i^jjnit^«<DWffi«^Toto 
^(Ditem, stsffi^a nn ti^tiz, ±iej$(3) x-f^ti.MzGaT-*^ 85 h x h 98 ^ 
i§ t rum tf *iesui t ft # % c Aviets * to * a» * n $n 

[#28] (HJ6#!ll3) 

HJfi^Jl3 tZfe^T»,MtUTInW^t> l JtZAl^#-t;, (GeT e ) [ (Al T e ) (Bi 

'x 2 3 0 3 

T e ) ] (mol%)7?**ft**t»A 1 S*HttC**IB«Jl2 0t«ixt, 5« 

2 3 0 7 1 00-x 

mcoM&mftmm 00-51 -65) *«jftu««B«imtTO©ip«*^f r>fc. * 

<75)tem, USS^Jim t|^«lZ, ±|E5$(3) T-^Sft,M=AlT-£^ 85=x = 98 £>S 

t mm t? s$ * lan* m zmm t ft # , c Avisst # & b.» * # sft* 

[CP29] (HJS0IJ14) 

ns£^iji4 t-», tzmmms, *m&\z ux, Biu-r ay Di sc tt« <dm& 

«#3 00£3 «!!(«<*# ^3 00-11 «i3)«JftUE«S^Wffia3«fe^«*ttW 
ffi*38ffiUfc. *fS*«TI*,J&lG>E*»3 (GeT e ) [(InT e ) (Bi T e ) 

y x 2 3 y 2 3 1 

] (mol%)T^£ft*TO> ££&[(SnT e ) (GeT e ) ] [ (In T e ) (Bi T e 

-y 100-x 7 z x 2 3 y 2 

) ] (mol%)7f^*tl**t»*SimttC^*»fcUIIS2a)E«Jl3ll*, ( 

3 1-y 100-x 



■0 > 
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GeT e ) C(InT e ) (Bi T e ) ] (mol%) T?^**l**tJR# S/£*Jf * U& 0 * 

y x 2 3 y 2 3 1— y 100-x 

t. tfc$*<Dfc«>lZ, ^10lS^Ji3 » £(GeT e ) (BiT e ) (mol%) T^S ft*** 

'93 2 3 7 

2R#SJ&*Ji fcU 2l2<Z>|EiIJf 3ll£iS(GeT e ) (In T e ) (mol%) T-^Sft*;}* 

7 93 2 3 7 

aas«fe^ffFflii*ac*Dt\TRwr*. 

S«3l5 <7)mrt»^fl!ia®U:,J&l*^3l4 fcLTAg-Ga-Cu#S/3UJf £s Ch 
m <7)J?*t^^J;5icxA'^ , -'>^lZJ;»J^Lto /ft CSS 5 <D^m#Ji3l3 fcUT(z 
rf> ) (sio ) (In o ) (mol%) #SJ&*>Jf £l7nm<DJ5£ fc&*>«^ CxA* y2'-> 

2 2 5 2 2 5 2 3 SO 

m#Jf 3l3 <D±lI^2<Dl3ilJf 3ll£llnm<7)Jp£fcfc*«fc5£^jp Ut» ^2<DU 
*Jl3lH*, (GeT e) C(InT e ) (Bi T e ) ] (mol%) T*a£*l**m#Sll 

'»3 2 3 0 5 2 3 0 S 7 

Kttizm***u:^ut. hk««-c«*«#3 (D-biz^t, H?2 <DfE£t» 3 11 

'9 3 2 C 3 7 

iz*^, ^2(7?ii$gji3i6^jg^*nto 

[023 i] Sg4(D^m#Jf 3 ftO^HlC^rtS^Wr^+rBlBs 08*25 MmOjl* 

2 

UTAg-Ga-Cu#S/&*Jl£lonm<Dj?£fc&*<fc^lC7.A' ^'J>>f iZcfe >Jjgj£ U 
02 <75^^#;B3 Cfe tLT(Zrn ) (sio ) (In O ) (mol%) ft SE&%Jf £lonm 

2 2s 2 2 S 2 3 50 

(Dj?£t&%J^lCxA>$'J>^tZJ^7T£j&U Hll<7>feitJf 3 (X fcenmOjp^fcfc* 
[tt32] mi(DlB^Jl3 0K*> «###3 00-11 ICfc^Tl*. (GeT e ) [(InT e ) (Bi 

9 3 2 3 0 5 

T e J ] (mol%)T"^*fts#;ft#6ilftft)lZJ$^ j®##^ 3 00-12 Cfc^T 

2 3 o 5 7 
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tt, [(SnTe) n (GeT e ) ] [(InT e J (Bi T e ) ] (mol%)Ta*tl«»» 

/ 0. 1 ' 0 9 93 ! VOS 2 v 3 0 5 7 

A'SIIWC^'J, &##^3 00-13 tza^«^( s nTe) (GeTe) 3 [On 

'0. 3 ' 0 7 93 2 

T e ) (Bi Xg ) ] (mdl%)T«*tl*#»#smittC*»tO!)Tftofc.Jk« 

309 2 3017 

0ST?**K#*-*3 GD-BCfct^B* SH©8B«Ji3 OH*(GeTe) M (Bi 2 Te 3 ) ( 
mol%) T-a * tl**J *!• tfsWISdlst. o£„ 
[0233] jfcd, HJ6#!I8 kRItC, !SIl(7)IBStJf 3 W±tZ, Htl<D#®Jl3 03 *UT(ZrO ) 

2 2 

(SiO) (CrO) (inol%)^S**Ji«5nmO»*t«:*Ji*lZJB^U WiroBI 

5 2 2s 2 3 50 

Mft-mi 02 tUT(ZnS) (SiO) (mol%)#Sdi*Ji*4 QimflH* ****** C 

^8 0 2 20 

Mlt. JHiofll«Jl3i7j!rJg«*n«:. 
[0234] S-Jf <7>x A «/2 «fe &Bf8.3kft *M W "T*o S» Jf 3 14 <Dx A 

M0fJIIL<DJ£ltJl2 07a>**lfcE*fcUfc. *5 313 <DxA? 

Z'J>73kft tt. HJE#iJini<7)m2(DMm#JS2 05<7)^-nt|^«tUto Ut2(7>IE^Jg 
3110)XA Hffi0!l8 (Zfett«*2G>BflUl31ia>37X 

ft^itUt. ^2(75#®JS31 0©7./T«5^y>^*fr», SIJE«10)«lteJiZf« 
2 0)#®J11 03 35«fctfl 05 <D^-*lfc|^i4:Ufc 0 3t2<7)M«#Jl3 09 tf>*A 
*#B, HflS0"Jl<7)flfl<DRS#Jf 1 a2fe«fctf*2<DR«{*:J»l 0SfcE«<D*#T 

[ 0235 ] ft ± <7>«fc 5 IZ LT J&2 WW $SJf 3 1 6 =£JfcJ& 3 1 5 X A 'J>7<&m.tT 6 

[ 0236 ] * mm 3 ob n«i^ij8 t»ffl Lt#m ti^« ut c * Pais 3 0 

n 1 om mm 3 1 7 ut„ 

[ 0237 ] grT, * |Qjf 3 0B±(Z, Sl3<7)§tm<*Ji3 07*«*T*. f3©Hlftl3 07<7>X 
/^'^*ffB ( *»098CaStt*»3<DRm#Jl3 07 (73 1 ft * t Lfc „ 

t, H2 <D&mm 3 05 has 00 mi izfc 2 07 <d*a ^'j>^# 1 3* 

Jl5fl)BI*^Ji3l3<D*tlt™fl)*frtUt. ^1<7)IS^M3 01 HSS0«8 iCfc 
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fc|3|«©*#TJB/*Ufc. 3tl<D^m#Jl3 02 1*. HKH$iJlca5tt%fll0)S§m<*Jf 

1 02 *s * zfm 2 <r>m m i 05 <dx n # 1 ro^ # tjb# ut. 

[ 0238 ] Jfel±«)ji»CLT + BIJl3 (*<D±cm*«JI*^J*Ufc«*3l5*»*n?*'J> 
^flg^?S<b*-t+> *A*— Ji3 (JL*72 j«m©»*t****CJg^Ufc. «sc*/\- 

Ji3 oi<7>n® iz^^SE^^liBT-^T^'^umroMllg^xtr^n— K^T*^^ 

t„ CtllZJiylDfll^Xg/f j» 7U &##-^3 00-11 ~i3 fc«fctf3 CD-B(DtSfg 
1B»*®#3 00rof^«*^7Lt.f^*Lfc«#tt^^«'»»l<01t«W3l7i3Ji 
CfJS2a>1tajl3l6<DPS*G)ttiBaJS»*/r,Rci«|6%,Rattl%T?*-3&. HSffi 

ms tmm. m2 vmmm 3 16 <D&m ma, *i<diii*ji3 17 sa-atu— 

3£LT^*iitCS**tifc^- ^lWlS^Ji3l7<D^Sja$ttT c i^5l%,T 
$BJS «S«3 1 5 ± £fE§3 Ufc. 

«<d^#t-$*o «<*#^3 00-11 co^t, mi<DmmLm3n&±zfM2 0>m m 

lg3l6<DPp[i.\,\-ftl*>. lftF»(36 MbPs) lZ*3^Xtt*5lomW.2^ji(7 2MbPs) 
lZfc^T»i^llmW,4f&3S (144MbPs) Cfi^TttlilHmWTS'i, +^v7f 
AA*?>7./r tn%^iT-3?^to fcS*l£LEQ$?v*tf •*» (36 MbPs) £ 

*5^X»^l(DtS$gJl3l7/r7. 1%, Jfl2(7Mi $6)13 16^5 . 8%. 2^J$ (7 2MbP S 
) CfcU"Ct**l©fliajl<r7.4%»»2a>«aJI*5. 9%.4f&3i(l44MbP S )^ 
iS^TttSBl<W»*Jl<r8. 0%, J^OtffgJltfe. 5%7*H*K+^^J^<9> 
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Aja, Aj 0 G)PflltS***6C*'r. a+»S»C»A0>3fti*H:*t«ftl»ai 
«B#J5 C mm UTUi « L&fcfc "T«». fcfc* U " -" 05^ # tt)^ S < , Pp fcP 

[0242] [*6] 



WO 2006/011285 



73 



PCT/JP2005/009163 





tig 

« 


< 


< 


< 


< 


< 


< 


1 


CO 


o 

— » 


«2 

CM 


< 


< 


< 


< 


< 


< 


1 


CO 




ion 
PS 


CO 


CO 


CO 


CO 


CO 


CO 


1 


CO 




fjsf 


CO 


CO 


co 


CO 


CO 


CO 


1 


o 


CTJ 
1 

o 


-ISO 
CM 


< 


< 


< 


< 


< 


< 


1 


o 


fin 


< 


< 


< 


< 


< 


< 


1 


o 


» 


US 


< 


< 


< 


< 


< 


CO 


o 


co 


w 

as 

CM 


CO 


co 


CO 


CO 


CO 


CO 


o 


CO 


In/I 


CO 


CO 


CO 


CO 


CO 


CO 


o 


CO 


o 
c 
c 

IS 

SB 

g 

ED 

quo 

G 
K 


< — » 

cf 
O 

P 
C 

G 
BE 
& 

e 
& 


r— 
m 

eo 
O 
I— 

CM 

CD 

CD 

CO 

cn 
^> 
© 

o 


r~ 
i— i 

•j> 

o 

a> 
1— 

CM 

ho 

-5 

1- 

CO 

"co 

h- 

Q> 

O 


r» 

m 
o 

CO 
CN 

5 

X) 

o 

CO 

<D 
J— 

CM 

CO 
A 

S 
1— 

a) 

a 


© 

co 

a> 
1- 

eg 

m 

CO 

CN 
CO 

o 

'a? 

a 

a 

£ 


r- 

iq 
o 

CO 
CM 

m 

o 
CO 
CD 

CM 

CO 
CD 

O 

H 
a> 
O 


1—1 

o 

""co 

a) 
is 

cn 

CO 

•= 

CO 

cn 
o 

a> 

4) 

a 

c 
CO 

i 


CM 
CO 

|2 

a> 
2 


CO 

a) 

CM 

55 

cn 

'a) 

H 
a> 
O 


IB 




CM 


m 


CM 




CM 

w 




CM 

HE 


* 

s 

Si 


T— 

7 

o 
o 

CO 


CM 
r- 
1 

O 

o 

CO 


CO 

T 

o 
o 

CO 


CD 

1 

O 

o 

CO 



WO 2006/011285 



74 



PCT/JP2005/009163 



[0243] m.6 cmtmiz. ^##-§-3 oo-n ~i3 iz^^t, t^TwmmT-s ££&a 

3 00-12i3*r>*3 00-13 5$(4) Cfc (flfil fcy <T> 

1*0. 9JaTtfff£bVtfc# *>#ofco ZtllotfU &##-^3 GD-B<7)&tt(J±& 
«) »t^'^^3S^T-t,, HflS#ij8£>«fls#-^3 OO-AOMIfrtiga^CffFflBTftW 

[0244] UWmm 00-11 -13 lZoUTtt,i»w5iUiB«H<t&gfcl77 EUsTffMi Ufc. * 

2 3 

[0245] CWot'lZ, »2©fi»M3l4, JHK7>J£lUJf 3 05 » J&5 <7)M«#Jf 3 13 , fcottffg 
20Mm#JS3 05<7?«^«S^.T^> ±8BSC(3) *fctt±SB^(4)T;]s*tl*<j-#T 

[0*46] (*«gfll5) 

#(*t##*3 00-14, 15, 16)*MU Jtitm4fc|g«K:UT,IBt&S£ffMi 
a3«fctf<SIHttffHii*IMfiUfc. &##-^3 00-14 13*3^X1*, Hi (DIBS1JS3 01* 
H2<7)|3^JS3ll£&£, (GeT e ) [(Ga T e ) (Bi T e ) ] (mol%)T-^S*l 

'93 2 3 0 5 2 "j 0 5 7 

**m#ssiflttc:j**JifcL&. «##^3 00-15 cis^Ti*»*ia)iB«Ji3 o 

4£[(SnTe) (GeT e ) ] C(GaT e ) (Bi T e ) ] (mol%) T*^*tl*tt^ 

'0.1 ' 0 9 93 2 v 3 05 2 3 0 5 7 

A'£H)(tt(ZJ$«J| kU &2<DlB8J|3ll%(GeTel [(GaT e ) (Bi T e ) ] 

'93 2 Vo 5 2 3 0 5 

7 (mol%)T^*tt**m#SHStoCj£%gfcLfco «##-5§3 00-16 Cfc^TB 
, Ml0)Umm3 0t£[(SnT e ) (GeT e ) ] [(GaT e ) (Bi T e ) ](mol 

'0.3 ' 0 7 93 2 3 0 9 2 3 0 1 7 

%)T^*ft**m#S*HttCdUJIfcU Ht2<7)!EliJg3ll£(GeTe) [(Ga T 

C '93 V 2 

e) (BiT e J ] (mol%)T-^*tl*#^^6HSWlZ^*JStUt. 

305 2 W 3Q57 
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[Q>47] ^(Dmgk.MtlrTGaZmvTt.mMmM fc^«L 2gBlu-ray Di a4±m<D 

[CP48] (H«5«816) 

#(&##-^ 3 00-17, 18, 19) ««JfiU*Jfi«14 tTOCLTE»B*ffPfflIii3 

*aHgateWflii«iii§ufc. «frs-^3 oo-i7iz*5^\Ti*> ^iwiB©e3 at* 

2<DE»Jl3ll*^lZ(GeTe) [ (Al T e ) (Bi T e ) ] (mol%)T**tl*# 

y 93 2 305 2 3057 

»#smittcj**JifcUfc. *u*»-»3 oo-is cast^B, sii<dhb»ji3 a*[ 

(SnTel (GeT e ) ] [ (Al T e ) (Bi T e ) ] (mol%)"C^**l**t##S 

C ^0. 1 V C ' 0 9 93 2 C 3 0 5 2 °3 OS 7 

2S«tf)lCfijc5/i£U &2<Z>iB»Jg311«:(GeTe) [(Al Te ) (Bi Te ) ] (m 

oi%)Tia**ft*#tt#s*iittCf**WfcUfc. ^##-^3 00-19 iz*3(,\tb. m 

lOlBSiJf 3 a«[(SnT e ) o 3 (GeT e ) q ? ] 9j [ (AlTe 3 ) Q ? (Bi Te 3 ) Q ^(moP/o) T 
^**l*#»#SSmttCJ»*JIfcU»2«)B«Ji3ll*(GoT e ) C (Al T e ) ( 

7 93 2 3 0 5 

BiT e ) ] (mol%)Ti5**ft*###S*HtoC#*JI*l>fc. 

2 3 o 5 7 

[a>49] ^■<D)em>MtUTAl«fflU\T ; &, HS£^!ll4 2)SBlu-ray Di dfb}§0>& 

#t-&ot, «^aaje*«"M»«Jto>2.4<&J5i±T?**»»fi«Htt±Tffiffl 

* *l#% , C AVSB* XT ft fctit $B8B» # « 6*1% Cttf fc> # o to 

[CP5 0] (H«§#!ll7) 

UK ffil 1 7 C B , IC P 56 316 »3fc »«f ^ Ge n Bi Te In (JBK^- 

40. 0 5.6 52. 0 2. 4 

%) (ft* 13* « (GeT e ) 9i [ (In Te 3 ) Q y (Bi T^) q ^ (mol%) t»»* tl*) T'^« 
n*»»*S^*fc*l Br* tlfce«it*.Xl«-7-r^P7 7 ^ , J5/7.a (X-ray mi c roa 
nalysis) »J*Brt»«f Lfco ICP i63fe#*##r >£ C**»«f B, 5fe CIKfl 

[CP5i] ft#&CB,ICP#63fc####f £<fc k J,Ge, Bi. T e *5 *tfln UT, Ge^ q 2 Bi 5 
T e In (JS^%)<D»«*#t"*^Jtt**lfcl9l«K*t"*teU:»fflUt*fr 

5 52. 0 2- 3 
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JH, Z0)m&.4-D<07tmiZ^lrC.Ge Bi Te In (JgCT-%) <DWii&%^ir 

40. 4 5. 5 51. 9 2. 2 

2 0<Dja-W^aiZ«fe*3!JM*CB:^*ai#«:<,*lfeWG)1taiB 

[CE52] ZZT-I*. 7C^0)SM»«fatUTICP^?fe^3fe^«fafc<feD t Xi^^-<^PT^- | > 1 
vX^^fflt^o ^(D^W^^f^^tLTtt, ^-v x ^^»3fe^ (Auger electr 
on pootr 0 dopy) , fo&Zf— )^-<^'>^St^^r^ (S ooondary ion ma " po 
ctr 0 scoPy)^^ lJ . t^tiro^-^lZ^oTtl^^KDafi^^f* «J^T-^*o 

[CP53] (^SS0iJl8) 

32. 4 13. 9 

Te Al (SB) ([(SnTe) (GeTe) ] [ (Al Te ) (Bi T e ) ](m 

1. 5 5 Q 7 1. 6 ' 'O. 3 0. 7 97 2 3 0. 5 2 3 0 5 3 

oi%) ^»*ti*)T^*ti*#»*s^«fc*iJ*r*tifcK C-^^*iSL,t» 
tfjlZGMCPffe&tf&tftir tZ«fc»J. Ge, Sn, Bi, TefcitFAHClULT, Ge Sn 

32. 6 14. 

0 1. 4 W 5Q6 1.4 

ft # t ^ L» # T- » J$ Ofcffll <7)imm «X» "7 f * P7 ± '»X ^ C «t *)#m U£o * (D 
C(7?Ml*. 5o©5c^^PLTGe Sn Bi Te Al (li^/o) <7>iifi/& 

32. 4 13. 8 1. 5 50. 8 1. 5 

[C?54] (HS£^J19) 

ii ft 1 9 » , mm m i x-isf^ ut* mmmmm 00-2 nmn^tzmummmm 
m& ioo-2(2) «iif^UT,iBiiJiicw0M^^*T=£0otoiB^Jiima:, (Ge 

T e ) [(Ga,T e J (Bi T e ) ] (mol%) (Ge Bi T e Ga (Jf fc& 

w / 8 9 2 ^3 0 1 2 3 09 11 38. 2 8. 5 52.4 0 9 

tNTJK^ * ft, 181© fc*7nmT"& ot. I§*»«f O & ©K» BJfc O^JRT 
fr-afc. 1 00-2(2) ^IB(F oc u S edI<>nB e am);&niL.T, Bft®* 
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38 9 52 1 

»I«»*rt*^ac*oTt.lB»la)fl/«»*f«SlltTe*ctffft#-33t.i 

#8® c^v*— *a*it\ s«i Qi t^s— »«n osw* u ibsjii 

001*. ^fcW)*^^**. 
[CE56] *M0jG)1lt$8tEtftttUt4 00»/£<D* 5 tlLT#§!!Ufco 3rT> §1^1^11 
I*5mm, iSramStfS^lmmroSilW QL«^iiffl C<75*«4 0l<*>± 
CAuOTSP^ Q2«lmmXlmmCD^iit:jm*0. l^mT'MLto TS&m 
M4 G2<D_LC, (GeT e ) [(InT e ) (Bi T e ) ] (mol%)T-^*tl*#^*S 

^89 v 2 v 3 0 1 2 3 0 9 11 

Au<7)±S)5m«l4 0*£0. 6mmXQ 6mm©Ii CJpSO - 1 n mT'flM Lfc„ 
[«57] TSPm«i4 02, lE^Jf 4 03, RZf±&W.m4 OtBivftlfe. 7J\' ^'J>^ax*JB 
j£ Lto C+i 6<Dx A* 'J>^ , S«4 01 B CSt ^tt ttTJH/fc USS Ufco 

*t\ *«4 0l<Da® lZTS15m@4 02 Au<D7./V yZ>J>72-? yHM&l OQn 
m, J?S6mm)£ffl A 7-*2 OOWfcUT. JE^O. l3Pa ©ArTjxSit *T- 
ilSfiXA* C<fc»J, JK^Lt.^^^ TSi5m«B4 02 _L OBSUI4 03 Ge, 

In, Bm*ZfTe*& tl^rt v5 ,J > / 72-?vHm.&l OQnm. JPS6mm) 
, A?-£l OOWtLT.EEJbO. l3Pa WAr^Xfl ffl^ *T'ilSitxA C«* »J 



* y 
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(iE#l OQnm, I«6mm) ^ffl^"^^ 7- ^ 2 OOWfcUT. Ej&O. 13Pa (DAr^JT. 
# ffl^ *T Hift X A* y$ Uto 

- mx-'trL s eti7£>T>(> y 7'? : bzt\z*iT. epingP4c»^uTm^^is^ 

* t±i U£ M41 1 £flt IS IB® U^E »J) 4 001C&^ Ufc. Z©^f«lftii 
& til Ug M41 1 tzfc , "FSB S®4 02 t_hSC«@4 W IZ# <? * ftT 

, &£39£»4 QSffTtfvW 07^ UT&i6rc£*lT^£o »*t3U3E»4 051*, ££t 

m s§§4 05 izcfe otio m * *i*«$ni <d m& **i "T^^j i oh&m * tit,, 

A*JU7J££S]54 05 lI«fcoTE|lM4 09 £:frUT ±355^4 MRzfTUW,m4 02 <7) 

wtz«ayTjU7.*atu T»M4(Efc±sm*4(»fc<0na«ttffl*««;88j£» 

4 05 IZ* oT» llU:««Ri8) i*« **l 1 OT'^J £ Ut. IB® IS 4 03 <D*g 
£ * K -aTjttjft* l*£ ^"T^o 
[(259] *M0ga>*g>*8Bi*J|4 GB<Dl4j£l*6 00C.*£nn* D 3S® 1*18 0C\ ttaflSH* 
F^l*5 OisT-^-^to TgPm®4Q2t±SPm^4Ot0^<D}gtn;flIl*, fB&Jf 4Q3tf 
*S*tt«T?»l 0O0Q, O cc T-^-ofco SB«Ji4 (B *fflKttffi ( 

IPSitifttfCl*®) ©tf, T^m«B4 Q2t±SI5mS4 OKDWC. 2 QnA, 6 (h s <OM 

CM4 05*#ffl|t«**sttatt«CIE*Ufc.JRU:,E«J14(B« r lta«»( 
IPSfijttfitttJK) T35ma4 Q2t±a5m®4 OKDWC» 2 OQnA, 2Qi S 0> 

mmj\ jut. *ep*p ufctc*. Tas«@4 Q2tjigi5m«i4 oK^ojginfgtf ±#u 

[<?6<j ft±©<S*A*S, (GeTe) [(InTe) Pi Te ) ] tnol%) T^**l**m 

89 2 301 2 309 11 
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t/ffrtr-otio j^t, z<Dmzumm4 atix+tsm mumwuH ocxr . ««cti 
x * )i * — <d mw iz * »j* m *n m urn m * ~?*m m **r t* z t «m x* * t. 

[026 i] *H;&£0!lT-l*fESIJg4 GB£, (GeT e ) [(InT e ) (Bi T e ) ] (mol%)T* 

' 89 2 301 2 309 11 

*n*4J»*6SI«»U:*»JIfcUfc. (GeT e ) C(GaT-) (Bi T e ) ] (mol 

7 89 2 301 2 309 11 

%)&*Zf(GeT e ) [(AlT e ) (Bi T e ) ] (mol%)T^*:h.**m#Sj£*> 

'89 2 c 3 0 1 2 ^3 0 9 11 

[0262 ] jr± % m <? (ommm =£a ire** wommBmui* iz^xm m LT£fc«fc*c, 

lE^^ro^tllZtaffl^^fctf T'£*. EP5,fEStJl€, GeT e -Bi 2 Te 3 ^# 
filZMe T e t*in lyfcGe-Te-Bi-M*tt»*fcl*^tlC*SCSn-Te**ilP 

2 ^3 

UfcGe-Sn-Te-Bi-Mmtt^T-«J$ _ r*Zfc£«fc 0 T, ^n^lli*tl^*o 

[0263 ] ^ffeWOfll aSS«*#l*,«tifcttfl6*M"^*E*Jl*#U A§143fefW 
til $8IE»gg#: t UT , DVD-RAM T-* ^ . DVD-RWf DVD+rWt * 

X-?, ifccfctf^SlMBlu-ray Di S c«C*sfflT««. *S^> «^ AStit*llE«*£# 
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. Bu T e Rtf7c3tM£#&, TIB <D3S(1): 
GeBiT e M (m?%) (1) 

a b d 1 OO-a-b-d 

(xt 4> . M fc*Al , GaS. Zflnft SMVIZ tl*'J> < tfc ~ -D<07t X *^ U a ,bS. tfd 
y: > 25H a H6ao<b = 18,35=d=55, 8 2=a+b+d<l £"3") 
T'/^^n^Ge-Bi-Te-M^^^^-i-tJ^ tf $g|B»l&#o 

WSBBB«»**SCSn4*A, TIB <D5$(2) : 
Ge Sn Bi T e M (2) 

f b 100-a-b-d-f 

(xt > M »A1 , Ga R Zflnft SiM ft * *U>4> & < fcfc - "3 £>tg X ^ U a , b » dR 
fl*. 25=a = 6(Xo<b±18 N 3 5HdH55,0<fH15 N 82H a +b+d<l 0Q 82 
<a+b+d+f<l 0O£/Ht^") 

T*m*ft*Ge-Sn-Bi -T e -M3R»»«* tj. CIB«fl>1t«BB«Ji# 

o 

HtrlBGe-Bi-Te-Mm**^^, TlB0>5t(3) : 
(GeT e ) C(MTe ) (BiT e ) ] (mol%) (3) 

'% 2 3 Y 2 3 1-y 100-x 

(xt^MttALGa&tflntfSjlft^tlS^^fcfc — ;>(7)7cX£^U x#.tfytt, 
8 0=x<l 0ao <yH 0. 9«Stt) 
T-^*ft*. If sfcUl CIB*©11I«1B««#. 

fygEGe-Sn-Bi-Te-MmW^tf, T!E<7>xt(4): 
[(SnTe) (GeT e ) ] [ (M T e ) (Bi T e ) ] (mol%) (4) 

'2. >\—z x 2 3 y 2 3 l-y 1 00-x 

(3: + , M»AU GaRtfln#SS^£ft*^ N &<tfc — oW7tX£^Ux,y&tfzte 
, 8 0=x<l 0a o <yH 0. 9,0<z= 0. 3*Mfc~?) 

x-^sft*. If 5fcJl2 lZlB*6<Dlf fgis^&tt. 
I 55(3) icaSt^xifc^OVtf .8 O^xHgi, loy= 0. 5*»fct\fl ^Jl3 CfB 

| it(3) lZd5^"^x*3*tfy#> 85=x = 98 , S.OY H 0. 8£>1§fc"3\ 

8**43 CfE«t0«$g!Bli&#o 
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[7] St (4) H*3^>x^r, 8 0=x = gl »#*4CK*©«ttlB«*tt. 
[8] 5£(4)lzaH\l\x#. 85=x = 98««fc"r,il*3l4U:|B«<Dfl|«IH»«#. 

[9] 2^±<D*ajB«**. %mmmmo)*-!5'j>*<t±i-D<Dmmmtf. B-fiHGe- 

Bi-Te-M3R*t»»€5B«JI*Wr»,il#*lU:C«fl)1«*MB«**- 

[io] 2ott±©t*ff«t*, mm$imm<D**>'j>*<£*>i'DO>ffimm#. mmGe- 

Sn-Bi-Te-M*WI»«*t5lB«Jf**"*'*il*i«2U:lB««)fll«lB««l#. 
[11] H*EGe-Bi-T e -M3R*m**tjE«Ji» §20^1 

[12] flil©BI«(*:JI» l»IBGe-Sn-Ri-Te-M**J»«*tjEtiJI» »2© 

ICS® (0 —15 0) a ® £J£/£ * tlT , ■! * 31 2 ICE® (75t& $SESi ME # . 
[13] *«,S»JI» *2<D»|«#JI, UIBGe-Bi-Te-M**»«*t5lB*JI» *3 

* m i wit m# jv £4> & < * . # ^ en so ji # z^ii u:» *s <z> -3- o ® tz 

[14] *«,R»JI, »2<DR«#JI, WEGe-Sn-Bi-Te-M3R*t»«*tJlB«l 

js, as*^»iroR«#ji*ii>«:<tfe**, #^cns<&jf# crows cm«<&-:£ 

<D ® J* * ft T , » # * 2 CE « <D# « E « «H* . 
[15] mBMl<Dmn&m <»mmtfloonmUlil8 (hm&TT'frK E.-3WESS2©BS 
n&m2<Dmmtf2 (hmlJl.-L60nm&TT-a?%, It^JS HH izE^Otf $SE#^# 

o 

[16] ME^l<DBf«#Jf OJMJltf loo nm J^±18 (hmttTT'S^ MomiE^20M 
m#Jf 2<£>J&fftf2 ChmM±60nml^TT-39*, ai5fcJll2 CE«t <7>tf$8Eii8H* 

o 

[17] IfrEmiW^m^BcDMJP^lOnm^JiloOnmMTT-*^, M^>H!rEJfl2(DRm 

# Jf (Dm JP jJT 3nmm ±50nm& T T £ %1S * ^ 1 3 CE WL <Dlf IS Eflk J£ * . 
[18] miE^l<DSimflsB<7?MJ?#10ninJ^±100niiiMTT-3o^, M-^MEII2(DSIS 

# H <DM J? if 3nmW -L50nml^ TT'fcSff * m 14 iZEli Oft $RE8 . 
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[19] 65 o-67 (hmT'&*is-->f%.zm[,\Tmm*&mt$*zfn£~?zm&m. 

[2 0] Ximtf 65 0-67(hmT-^U-+r3fe«ffl^tS^^t3^^«t^S^f «lt$4I 

12lCiE«a)til#8fBia«<*:o 
[21] a**#65 O-eTChmT?**!^— y3fc*ffl^\T1»«*IB«i3«k^ll±"r*ai*« 

[22] ^^XT65 0~67QamT-^*U-+f3t«ffl^^^«i3®a*D c M^T%iS*3l 
l4CSB«0>1t $BfBft&{*. 

[23] M/f395 ^i5nmT-&%i^-yxzm[,\Tmmz&m&±zfn±-tzm&m 
[24] Mir 395 ^i5nmT-&z[s-yft*m\sTmm*Bmt$±tfn±-?z>m&ig. 

l2CIBSttf>1it$8IBfi*&# 0 
[25] ^S^f395 -^15nmT«*|^-1f3lfi«ffltr^***K»a3«b^li^"^"*ll** 

13CIBSi<&tit#gfBta«#o 
[26] ttft;T395 ^15nmT-39*U-+f^^ffl^«^ : £S3^fe*U r ^^"^ ; 5'BS5l<Jl 

14C|B«0# ISfBSi&tto 
[27] **IB«Ji#fl>«Jft^3*T«-3T,IB«JI*JKj«T*xa*,Go > Bi,To, <fc* 

GeBiT e M (J^^%) (1) 

a b <i 1 00-a-b-d 

(j£tKM«Al, GaRoqn^sai«*tl*^«:<t*,— Dfl>7c**j^U a .bS^d 
25=a = 6 ao<b = l8, 35 = d=5 5. 82 = a+b+d<l OO^fc"^) 

*RfB$lj£#(Dl5[it;fr;£o 
[28] mUT.rtyZ'Jy?*—? yhST, *SCSn**A, BlTiBTJt «/*'J>?£, TIB<7)5£( 
2): 

Ge SnBi T e M (JS"f%) (2) 

a f b d 1 OQ-a— b-d— f 

f»,25 = aH6a°<b = l8 > 35Hd=55> o<f=i5 N 82Ha+b+d<l 00. 82 
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<a+b+d+f<l OOS^fcT) 

•vm * ti* *m tjfE m m * bj& * *i* * 5 en f % » it * « 2 7 cib« o>« $r 

U— 7 «fiS*fc3te^ ? Kt, £K u— «f **3KE«li ± CJ*3te*-tt**J1& 

1): 

Ge Bi Te M (W.=?-%) (1) 

a b d 100-a-b-d 

(zS^MttAL GaSO t In*6jM^*tl*ij>^<tt-^<7)7cm 3 £^Ua .b&tfd 
8«25=aH6ao<b = 18, 3 5=dH5 5, 82H a +b+d<l 00^§^"^") 
Tm*tl»Ge-Bi-Te-M**»«*tJ«» «afiB««#<DSB«S^i» 
Bo 

GeSnBiT e M (2) 

a f b v d 100-a-b-d-f 

+ »MBA1, GaS0 t In^6S^*tl*^^<tt.-^(D7cm^Ua,b,dS^ 
ftt. 25 H a = 6 a 0<b = i8 > 3 5=d=55,0<f=15 N 82H a +b+d<l OQ 82 
<a+b+d4-f<l 00®Rfc"^)"^^*3K*Ge — Sn— Bi— Te — tJ* 
<»T'3b% s IS 5}^3S 2 9 IZSBS6 <D1f IS IB® (DM So 
1] MIBU— +f3feWaSSXf65 0^7QimT-£%lf:fc«29lZfB«(D1i£g|B®&&<D 

fBSiPl^gEgo 

2] MiBU— f %<F>$L&ff?>95 -^l5nmT-3D5»fS*^29lZ|Btt<7)1SaiB®^#<D 
IB^H^^So 
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